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PREFACE 


The purpose of the present volume is to consider the 
contribution made by experimental psychology to the 
study of educational problems. In the last quarter of 
a century the volume of experimental work has ex- 
panded to such an extent that it is becoming well-nigh 
hopeless to get a conspectus of the position. Much of 
this work has reference direct or indirect to educational 
matters, and it is hoped that the survey here attempted 
may help the student of education to find his bearings 
in this territory. Enthusiastic experimenters are apt 
to forget that wisdom did not delay its entrance into 
the world until the reign of experimental psychology 
and that the experience of practical teachers gives them 
an insight into the mentality of youth obtainable in no 
other way. Nevertheless, the value of experimental 
observation cannot be gainsaid, and the science of 
education must take into account the evidence acquired 
by exact methods. The limitation to the experimental 
standpoint explains the omission of a full treatment of 
certain obvious topics which ought to find a place in 
educational psychology, but these are dealt with inci- 
dentally. 

Wherever possible I have given historical details 
believing that some psychological problems cannot be 
adequately understood without historical treatment 
This is more especially the case with the doctrine of 
mental discipline, the idea of which is very ancient 
whilst attacks on the notion are frequently directed 
against views which nobody has ever held. 

Modern psychology gives a deservedly prominent 



place to the study of instinctive tendencies or inherited 
impulses to activity, but the treatment is based on a 
very doubtful assumption. It is widely held that such 
tendencies are the only springs of conduct, the sole 
motive to action being in all cases some non-rational 
impulse. This belief was first formulated by Hume, 
who maintained as an ethical doctrine that reason could 
never of itself be a motive to conduct, but was confined 
in its operation to directing the conflict of such impulses. 
Recent writers, too, believe that only propelling and 
never attracting forces determine human conduct. As 
a corollary to this they are driven to assert that we 
can never acquire a new impulse to action but that 
all the energy is derived from inherited impulses or 
instincts. The doctrine has reached its predetermined 
psychological conclusion in Professor Freud’s theory 
that all mental energy is derived from the sexual 
impulse. I have given reasons in the Chapter on 
habit-formation to show that there is no ground for 
the belief that acquired impulses are all derived from 
inherited tendencies to action. 

It is a matter of considerable difficulty to separate 
the odd grain or two of educational doctrine from the 
great mass of psycho-analytic chaff. The exponents 
of psycho-analysis adopt the method of committing a 
violent assault upon the emotions. Harrowing or 
pitiable tales are told about mentally unstable people 
with a wealth of irrelevant and sometimes nauseating 
detail, the effect of which is to rob the reader of his 
sound judgment, when some obsolete psychological 
heresy is propounded and forthwith accepted on 
emotional grounds. The approach to the subject 
through the measurement of association times may 
aid in removing the bias, and releasing the reason. 
If ‘ cases ’ are avoided there is very little left to discuss. 
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IX 


In dealing with such questions as the nature of 
intelligence and mental fatigue I have tried to counter 
the doctrine that we have any need for a hypothetical 
central fund of mental energy, since although it is 
sometimes necessary to refer the unknown to the more 
unknown it is better not to do so if it can be avoided. 

The treatment of mental tests is fast becoming a 
scandal. Testers have lost their mental balance and 
are confusing administrative with psychological pro- 
cedure, so that devices invented for rapidly marking 
large numbers of answers have been erected into laws of 
the working of the mind. Hence we are offered tests in 
which the examinee no longer answers questions but 
merely selects a stupid answer forced on him by the 
examiner. 

In many cases I have indicated where the next line 
of advance seems to me the most profitable, and the text 
contains several previously unpublished experiments. 
With the same object in view I have ventured as a 
stimulus to research to suggest a new view of mental 
imagery and a new theory of mental hitigue. 

The method of placing all the references at the end 
of the book has been adopted in order to keep the 
student’s attention fixed on the main line of argument. 
Only such references are included as deal with the 
matters directly discussed in the text and notes are fre- 
quently given chiefly by way of suggestion for reading. 

I desire to thank the Editor of the British Journal of 
Psychology for permission to make liberal use of articles 
of mine in the Chapters on memory and observation ; 
and the Editor of the Franas Galton Eugenics Laboratory 
Memoirs to print the diagram in Chapter I. 


Warkworth House. 
Cambridge. 

July 31st, 192s 


CHARLES FOX. 



PREFACE TO SECOND EDITION 


The rapid exhaustion of the first edition of this book 
testifies to the interest in the subject. The chief changes 
in the present edition are in the Chapters on mental 
development and mental tests. In modifying my 
account of the Gestalt theory I have tried to shew 
that what is novel is not the theory but the ingenious 
experimental verification. The troublesome question 
of heredity has been revised. As the earlier work on 
this subject dealt with non-homogeneous groups, I 
have given the results of some recent work, as yet 
unpublished, on a homogeneous group, the effect of 
which is to shew that the correlation is higher than 
has been supposed. The more recent work on acquired 
characteristics has been incorporated. In the Chapter 
on mental tests a means of constructing an absolute 
scale has been indicated, which is now being worked 
out by a pupil of mine and bids fair to upset some 
accepted results, owing to the new method of evaluation. 


January 1938. 
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EDUCATIONAL PSYCHOLOGY 
ITS PROBLEMS AND METHODS 


CHAPTER I 

MENTAL DEVELOPMENT 

Theories of the Nature of Hind — (a) Compartment Theory — (6) Facility 
Theory — (c) Association Theory — (i) Structure Theory — (*) Gestalt 
Theory — Mental Heredity — ^Terminology — Evidence for Mental 
Heredity — Inheritance of Acquired Characters 

THEORIES OF THE NATURE OF MIND 

The student of educational psychology will find his path 
beset with insuperable difficulties unless he has clear ideas on 
the nature of mental development. There is hardly a problem 
in coimection with the subject of our study which does not 
assume some theory of development, and our first task must 
be to examine the different views which have been accepted 
in the past or are now current. It is the special danger of 
workers in applied saence to accept principles without 
sufficient investigation and thereby to perpetuate age-long 
errors. In the course of this book we shall have ample 
opportunities of observing the confusion which has been 
caused by accepting mistaken psychological theories as 
though they were profound educational truths. 

There are five theories of the nature and growth of mind 
which need examination in this prelirmnary survey owing to 
the fact that th^ are frequently employed consciously or 
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unconsciously in the application of pqrchology to educational 
topics. They will be referred to as 

(a) The Compartment Theory 

(b) The Faculty Theory 

(e) The Association Theory 

(d) The Structure Theory 

(e) The Configuration Theory. 

(a) The Compartment Theory 

The compartment theory is so primitive that it seems 
difficult to believe that such a view of the nature of mmd 
could have been resuscitated in a scientific age According 
to this view the mind is regarded as a land of receptacle 
composed of different compartments, each of which is able to 
store a definite amount of mental material of a particular 
sort The nature of the material is not alwa3rs clearly indi- 
cated but it is frequently supposed to consist of ideas, images, 
affects and so on. The various receptacles are assumed, in a 
loose way, to have a more or less definite volume permitting 
only a certain number of the contents to be stored in them. 
If more are put in some must be squeezed out ; but sometimes 
the images and ideas are regarded as being of a sort of gaseous 
nature so that more can be forced m under pressure. Mental 
development consists of acquiring the mental elements and 
arranging them into their proper compartments, after the 
fashion of the files in an office, for convenience of reference. 
Sometimes the compartments are dignified by the name of 
systems but the nnderl3dng idea is the same. 

Lest it should be imagined that nobody could conoeivabty 
adopt this view I give a quotation fropi the exponent of the 
most recent revival of the compartment idea. " The uncon- 
sdons system of the mind," says Professor Freud,* "may 
be compared to a large ante-ixxun in which the various mental 
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yrritatinns are Crowding upon one ano t her, like individual 
beings. Adjoining this is a second, smaller apartment, a 
sort of reception-room, in whidi, too. conscionsness resides. 
But on the threshold between the two there stands a per- 
sonage with the office of doOT-keeper, who examines the 
various mental excitations, censors them, and denies them 
admittance to the reception-room when he disapproves of 
them. . . . The exdtaticms in the unconscious, in the ante- 
chamber, are not visible to consciousness, which is, of course, 
in the other room, so to b^;in with they remain unconsdons. 
. . . But even those exdtatibns which are allowed over 
the threshold do not necessarily become consdous ; they can 
only become so if they succeed in attracting the esre of con- 
sciousness. This second chamber, therefore, may be suitably 
called the pre-consdons systom." Although we are told 
that consciousness resides in the reception-room apparently 
the ideas and images (or exdtations, which are queer things) 
do not awaken until, like the princess m the fairy tale, they have 
received the kiss of consciousness, rubbed their eyes and 
passed into a third compartment. What consciousness is 
apart from the contents of consdousness is a deep, not to 
say meaningless mystery. But this does not concern us at 
present. 

This spatial notion of a series of compartments, owing to 
the ease with which it may be visualised, has captured the 
popular imagination ; and the fantastic theory of unconscious 
ideas which have all the characteristics of ideas as we know 
them except that of being consdous (which is the only consti- 
tutive property of an idea) has been accepted as sound 
psychology. In fact these crudities constitute the stock-in- 
trade of most of the exponents of psycho-analysis. The only 
person of this school who was not originally deceived by the 
theory was Professor Freud uffio states* that, “We may 
give free rein to our assumptions provided we at the same 
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time preserve onr cod judgment and do not talce the scaffdd* 
ing for the building." Holder he soon forgot this sound 
advice himself and his followers have never appreciated its 
significance. In dealing with functional diseases of the 
nervous system it is no doubt desirable for the practitioner 
to have a visual symbol in order to help in the analysis of the 
various complicated activities displayed in the psycho-neuroses. 
If the time tektions d these activities can be ctmceived as 
split up into minor activities which exhibit a definite time 
sequence it is useful to 83nnbolise the time relations by a 
spatial diagram. Thus if the origin of a certain phobia in an 
adult can be traced to some event occurring in his childhood 
it may be convenient, as a rough and ready mnemonic, to 
represent the original event as an idea persisting in an un- 
consaous state for that will help to keep the cause in mind 
and will be useful for future reference. But, strictly speaking, 
there is no need whatever to assume a real ^tial arrangement 
of the psychic system ch* to suppose that the mnemonics in 
any way resemble the structure of the living mind. In order 
not to be misled by the spedoos simplicity of all this spatial 
symbolism the student of educational psydufiogy must remem- 
ber that " these comparisons are designed only to assist us 
m our attempt to make clear the comjdication of the psychic 
activity by breaking up this activity and referring the simple 
activities to the single component parts of the apparatus.” ' 
In brief the various compartments are a device for lepre- 
senting spatially a series of time relations and should never 
be used for any other purpose. To build up a theory of mental 
processes on such a basis is like the attempt of the friends of 
an engaged couple to study the characteristics of their future 
children from a survey of the scaffolding of the house they 
are building. 
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(b) The Faculty Theory 

Very little need be said about the theory of the nature of 
the noind as composed of a congeries ct faculties, since no 
competent person now holds the view. It does however 
crop up from time to time and it is as well to see why it has 
been finally abandoned as a mode of explanation, though its 
terminology is often indispensable as a method of description. 
The criticism of Locke has never been bettered and therefore 
1 quote from the Essay concerning Human Understanding.* 
'* For, it being asked, what it was that digested the meat m 
our stomachs ? it was a ready and very satisfactory answer 
to say that it was the dtgesttve faculty. And so in the mind, 
the tuiellecitud faculty or the understanding, understood, and 
the elective faculty or the will, willed or commanded. This is 
in short, to say. that the ability to digest, digested ; and the 
abihty to imderstand, understood. For faculty, ability and 
power, I think, are but difEerent names of the same things ; 
udiich way of speaking, when put into more intelligible words, 
will, I think , amount to thus much ; — ^That digestion is per- 
formed by something that is able to digest . . . understanding 
by something able to understand And, in truth, it would be 
very strange if it should be otherwise.” 

Since the faculties were intended to express the activity of 
the mind as shewn in the variety of functioning, if we abandon 
the use of them we must be prepared to attribute some power 
to the subject himself. Certain modem psychol(^ts have, 
however, emptied the baby t<^ether with the water of the 
bath. Not only do they reject the complex faculties of memory 
imagination and the like, but they deny all power whatsoever 
to the mind, and fondly imagine that they can explain mental 
events without reference to mental activity. But this is 
ridiculous and no amount of talk about ideas acting, or images 
doing this or that, such as disappearing into the unconscions 
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and Teappeaiing again like Jacks in the Box can dispense with 
the notion <rf sal^ective activity. As to the attempt to father 
all the mental activity displayed by a living mind on to its 
physiological sabstratom that is bat an instance of the absurd 
attempt to explain fnnctkm by structore which we shall 
consider later. The nervous system is doubtless a necessary 
condition of mental functioning but to regard it as the sole 
sufficient conditian is erroneous. We shall see as we proceed 
that many of the difficulties which educational ps3nffiology 
is heir to miginate in the denial of mental activity or the 
attempt to substitute nervous activity in its place. 

It has been recc^;nised for some time that in order to 
describe experience we require at least three ultimate descrip- 
tive terms. From the days of Aristotle two aspects of experi- 
ence had been rec(^;nised namely the cognitive and the 
conative, but Rousseau forced attention to the third aspect 
by insisting on the rights and importance of the life of feeling 
in oppositimi to the view that feeling was a kind of obscure 
thought or confused impulse.* Since the time of Kant who 
first applied the three descriptive terms consistently psycho- 
logists have recognised cognition, feeling and conation as 
three attitudes which a person adopts in so far as he is mentally 
alive. But though these are anal3dically distinguishable, in 
experience they are never found apart. The suggestion has 
been made that these ^ould be called the ultimate faculties 
of the mind but as this would imply a separation which, in 
fact, never occurs it is more conformable with common 
sense to regard them merely as descriptive terms with which 
to describe the various subjective aspects of experience. 

(c) The AssocuMon Theory 

After running riot in Scotti^ psyxdiology the faculties were 
finally laid to rest by the association theory. The history of 
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the " association of ideas " in psychology is a terribly long 
and varied one.* Aristotle in a treatise on Memory had 
noticed that “ when we are recollecting we keep stimulating 
certain earlier experiences until we have stimulated one 
which the one in questum is wont to succeed. And just so 
we hunt through the sequence, thinking along from the 
present or some other thing, and from similar or contrasted or 
contiguous.’’ Centuries ehqpsed and Descartes introduced 
the notion that association was entirely a matter of brain 
physiology. *' The vestiges in the brain,” said he, " render it 
fit to move the soul in the same fashion as it was moved 
before, and thus to make it remember something, even as 
the folds which are in a piece of paper or a cloth make it 
more fit to be folded as it was before.” » This conception 
has been seeded uncritically by most schools of psychology 
especially those which pride themselves on being up to date. 

When the assodation psychology was introduced into Great 
Britain in the middle of the i8th century by EEartley m his 
" Observations on Man ” its ultimate result was to give the 
quietus to the Scottish school which explained every conceiv- 
able mental act as due to a sejnrate faculty. Thenceforward 
m England until the last quarter of the 19th century theories 
of philosophy, ethics, law and education were permeated by 
the belief that all the most complex forms of mental life could 
be adequately accounted for by the mechanical union of 
simpler states. It is true that the doctrine of ‘ mental 
chemistry ’ by which the simpler states w^ supposed to be 
combined in a manner analogous with the composition of 
rheTniml elements in a compound eliminated some of the 
more obvious failings. But neither this modification nor the 
doctrine of evolution with which it was later combined, so 
that the hij^er mental powers were regarded as evolved from 
thi» simpler, madi* any real difierence to the associationists 
for no new principle except associationism was introduced 
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but the results of the association were mendy supposed to be 
carried on from generation to generation. The wide extent 
of the principle may be gathered £rom a remark of J. S. Mill ■ 
commenting on the doctrines of his father, 'the classical 
English assodationist. *' In psychology his fundamental 
doctnne was the formation of all human character by drcum- 
stances, through the universal Principle of Assodatian, and 
the consequent unlimited possibility of improving the moral 
and intellectual condition of mankind by education." For, 
if the mechanical association of ideas is the sole factor involved, 
it IS dear that by providing the qpportunities for making the 
correct associations we are doing all that we possibly can 
for intellectual and moral development, and we may make 
intelligence and character to order. 

Although the doctrine of association of ideas as an explana- 
tory prindple was worked to death by the English school, 
Locke, who inddentally introduced the term dealt with it 
not to explain knowledge but to account for human error. 
According to him ideas, whether rationally related or not, 
may, by the force of habit, be so united in an individual 
mind that it is impossible to separate them. They always 
keep m company, and the one no sooner at any time comes 
mto the imderstanding, but its associate appears with it ; 
and if they are more than two which are thus united, the 
whole gang, always inseparable, shew themselves together." * 
Such connection which varies from person to person is 
dependent on inclinations, education and interest. He gave 
as an illustration the association of " goblins and sprites " 
with darkness : “ Let but a foolish maid inculcate these 
often on the mind of a child, and raise them there together, 
possibly he shall never be able to separate them again so long 
as he Uves.” 

As used by the classical English school association referred 
primarily to those sequences of luesentatums which occur in 
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memoiy, imagination or thought, but was not confined to 
these. It was also used to cover the connection between 
sensations and movements <n: movements and ideas, and 
ultimately to explain the fmmation of habits. Thus Hartley 
illustrated the principle by shewing how the child learns to 
speak. He hears the word meiktr constantly vdien he sees 
her, consequently it was assumed that the visual sensation 
would stimulate the muscular movements of articulation ; or, 
later on, the mental image dt his mother would be sufficient to 
set off the train of movements. In this simple way the whole 
structure of our memory and thought was supposed to be 
built up. What the assodadonists forgot, however, was 
that the child made the association because he had an innate 
impulse to speak and was interested in his mother as the 
source of all his joys ; so that not the bare conjunction of the 
"ideas" but the eagerness to satisfy an impulse was the 
real cause of the association. 

Various forms of association have been enumerated such 
as association by contiguity, similarity, contrast, etc., but the 
only ultimate ' law of association ' is association by con- 
tiguity. The so-called association by similarity is a rtsuli 
observed by comparing the ideas after they have been recalled, 
and not therefore a cause of the revival ; as when the chimes 
of a clock remind me of the bells of Big Ben, which comparison 
I now make for the first time, ie. after the association has 
been made. Contiguity, however, either in space or time is 
no real ground of assodatum but simply provides the oppor- 
tunity for the person to attend to the presentations m 
immediate succession, thus facilitating their recall 

It is very tempting to try to account for association wholly 
in terms of brain structure and theories of this kind spring 
up again and again. The most recent and thorough attempt 
is that of Professor Semon. He calls any enduring modifica- 
tion in living substance after it has been submitted to a 
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stimaliis a mnemic trace or eagram and the process by which 
future stimuli touch ofi the engrams is known as ecphory. 
The prindide of association is summed up in two ultimate 
mnemic laws. " All simultaneous excitations within an 
organism leave behmd a connected engram-complex, consti- 
tuting a coherent unity ’* and " The partial recurrence of 
the excitation-complex which left behind it a simultaneous 
engram-complex acts ecphorically on the latter whether the 
recurrence be in the form of original or mnemic excitations ” 
Perhaps the meaning of the latter law may best be understood 
by an example. If I hear the phrase " all that ghtters ” I 
mentally supply its completion. Now the stimulus to the 
first word of the phrase " is not gold ” is regarded as the 
auditory sensation of the preceding word, whilst the stimulus 
to the word gold is supposed to be the nmemic excitation set 
up m the engram-complex ts not gold. This latter engram- 
complex has been ‘ left behind ’ m my brain in accordance 
with the first law. So, to take a more primitive example, 
when a child simultaneously sees his nurse and receives food, 
both the c^tical stimulus and the taste stimuli produce their 
engraphic effects and the engrams are permanently associated. 
But all this leaves out the essential part of the process. Unless 
the child were mterested both m the nurse and the food and 
more especially in the fact that these somehow go together 
the association would never be made. The attention to the 
combmed stimuh which makes them parts of one interestmg 
whole is the ultimate cause of the association. Thencefor- 
ward the sight of the nurse will act ecphorically to determine 
attention to the foretaste of the coming food. 

The fundamental defect of the association theory lay in 
the denial, explicit or implicit, of mental activity or subjective 
selection amongst the ‘ ideas.' It was an attempt to account 
for the growth and development of mmd on the ground of a 
marriage union between sensations, ideas, images, move- 
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ments, etc., vdiich act on thdr account, the poson being 
passive in the process. Thus Bain, one of the chief expon- 
ents, stated the law of AsaodatuHi by Gmtignity xdiidi as 
we saw is the ultimate law of all mental association thus : — 
" Contiguity joins together things [he meant sensations, 
images, etc.] that occur together, or that are, by any drcnm- 
stance, presented to the mind at the same fime.” ** It was 
never explained what particular virtue resided in mere '* Con- 
tiguity'’ which enabled it to do anything iu the mental 
world. How " ideas ” could “ associate ” themselves remained 
and remains an inexplicable mystery. Quite recently a new 
school of psychologists arose in America, the behaviourists, 
who dug up the corpse of assodationism and thou^t that by 
substituting ' movements ' for ‘ ideas ’ the remains could be 
revived and ‘ behave ' as though they Ineathed the breath of 
mental life. But the carcase refused to fnncticm and simulate 
mental activity though it was provided for the purpose with 
explicit movements and, where these failed, with an illicit 
collection of imphcit movements to do the work.*^ 

(d) The Structure Theory 

According to this view in its crudest form the mind is 
considered as a kind of structure having a form gradually 
built up in the course of experience. Part of the plan of 
structure has already been laid down by the race before 
individual expenence begins so that the subject does not 
start de novo but inherits a fabric which he proceeds to extend 
still further. In order to realise how this idea arose it is 
necessary to refer to the h]rpothesis of mental dispositions. 
When a man is said to know mathematics, for instance, we do 
not mean that he is at that moment thinking of the subject, 
for he may be reading a novd. What we mean is that he is 
capable of railing to mind certain mathematical propositknis 
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as he requires them and of forming correct judgments about 
mathematical ideas. So, again, suppose I meet a man for the 
first time and then forget all about him ; on a future occa- 
sion I may recognise him although there may be nothmg to 
shew in the interval that my mind is affected in any way. 
In both these and in all similar cases some psychologists as 
we saw assume that previous experience leaves behind some 
trace which determines subsequent mental processes, and such 
after-effects are called dispositions. It is important clearly 
to realise that we have, so far, no independent means of know- 
ing of the existence of the dispositions except by their effects. 
Or, rather, it would be better to say that the sole reason for 
assuming their existence is to enable us to give a connected 
instead of a piecemeal account of the facts of mental life. 
Hence to call them * engrams ' or to refer to them by any 
other descriptive name such as ‘ unconscious mental modifica- 
tions ' as is frequently done, is surreptitiously to assign to 
them certain hypothetical {uoperties. 

A man's present consciousness is determined by a set 
conditions which are not completely enumerated when we 
have assigned all that is present at that moment to his mind. 
Thus if (me tries to remember what one had for breakfast the 
possibility of recalling the various items of the meal with a 
sense of recognition is due mainly to what happened in the 
morning, and is only partially accounted for by the present 
situation and the effort to remember. Hence the recollection 
is an instance of what has been happily called ‘ iimenuc 
causality.' To illustrate this, suppose " you smell peat- 
smoke and 3 rou recall some occasion when you smelt it before. 
The cause of yoxir recollection, so far as hitherto observable 
phenomena are concerned, consists both of the peat-smoke 
(present stimulus) and of the former occasion (past experi- 
ence). The same stimulus will not produce the same recollec- 
tion in another man who did not share 3 ^ur former experience. 
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. . . According to the maxim ‘ same cause, same effect,* we 
cannot therefore regard the peat-am^ alone as the cause of 
your recollection since it does not have the same effect in 
other cases. The cause of yrour recollection must be both the 
peat-smoke and the past occurrence."** All habits are 
examples of such mnemic causality, and so is heredity, since 
it is possible to account for a present habitual act or an 
inherited ability by referring to the occasions on which it 
was practised in the past. 

It would be possible by the help of the notion of mnemic 
causation to describe mental development without recourse 
to any permanently enduring latent mental traces. However, 
our descriptions would be intolerably long, as we should be 
forced to indude much of a person’s past mental history in 
any attempt to explain his present activities, and for inherited 
abilities we should have to indude the history of the race. 
To avoid this it is convenient to assume the existence of 
dispositions. By doing this we are following in the wake 
of the physicists who suppose that energy which they attribute 
to steam owing to its capacity to do work must be caused by 
the heat which was used up in changing water into steam. 
The heat has disappeared but the steam can do work and to 
bridge the gap between heat and work the ccmcept of eneigy 
is necessary. For a predsdy similar reason the concept of 
mental dispositions is helpful to p^chologists. So much may 
be conceded but all else that is implied in the structure theory 
is far-fetched hypothesis mingled with much error. 

The ablest expositiou of the structure theory is that given 
by Professor McDougall,** and since he shews more insight 
than others it will be as well to examine his account. 
According to him " The perfectly developed and organised 
mind would have a cognitive disposition for every individual 
object and for every species, genus, and class of objects ; and 
these would not be a mere unorganised crowd of dispositions. 
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but would be related in a perfectly definite treelike system." 
This is a great refinement on any mcniganic structure such as 
we originally assumed and is so far to the good, for any sound 
theory of the mind, since it is alive, must shew analogies with 
living organisms. We learn further that the structure grows 
" like a tree that puts out new twigs from the stem, forming 
new growing points, which in turn divide; until in the 
developed human mind the structure is like a vast tree.” It is 
a pity that this suggestive figure was not left as it stands for 
in the attempt to elaborate it much of its value is lost. The 
final picture is painted thus : " The facts of mental structure 
require for their diagrammatic representation a three-dimen- 
sional diagram. As such a diagram we may take a bush 
woven over by a multitude of spider’s threads, stretching 
from leaf to leaf, each leaf being directly connected with 
many others by these threads Such is the crude picture we 
may form of the structure of the mind and of the way the 
brandies, twigs and leaves of the tree of Ir^cal knowledge 
are woven tr^ther by the threads of historical association ” 
We must state that Professor McDougall attempts to vivify 
the spider’s webs by the he^i of a conative structure superadded 
to the cognitive structure. But not all his disciples have seen 
the necessity of introducing into the diagram the essential 
mental activity without which it caimot work One of his 
followers apparently under the impression that the structure 
of the mind is but another name for the structure of the nerves 
has provided a complete set of engrams or neurograms in the 
nervous system whereby every fact in the universe is mirrored 
in a correspondmg nervous tract.“ 

This is to confuse a {nindple of explanation with a visual 
picture which enables us to grasp it more readily. Any 
picture of mental processes most be erroneous and the figure 
of a tree is only helpful provided that we never forget that all 
the tissues are alive; the essential thing is the functum of 
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the parts and not the parts themselves. Psycholc^cal dis- 
positions are functional not primarily structural and the sole 
reason for their assumption is to explain as far as may be 
the functioning of mmd If we omit the function the structure 
IS perfectly useless. What we require to explam memory, 
habit, heredity, etc , is not a set of dispositions fixed in a 
nervous structure, but subliminal functums ready to be called 
into play when certain opposing conditions are removed. 
“ The naturalistic attempt to account for function by structure, 
though it is old as Lucretius, has hitherto always broken 
down.” 

(e) The Configuration Theory 

We ^lall next consider a view of the nature of mind known 
as the gestalt theory. The German substantive Gestalt literally 
means shape or figure, and its derivative Gestaltung denotes 
configuration. This theory emphasises the importance of form 
or configuration in all mental content in opposition to mental 
atomism which assumed that the child starts with a discrete 
manifold of presentations such as sensations, images, ideas 
etc., which are somehow reduced to order by association, or 
built into a structure by apperception. It is curious to reflect 
that Professor James’ chief contribution to psychology should 
be so soon overlooked. For in his famous chapter on the 
Stream of Consciousness he summed up his views in the 
witty observation that " A permanently existing Idea whidi 
makes its appearance before the footlights of consciousness 
at periodic inta^als is as mythological an entity as the Jack 
of Spades.” Nevertheless such entihes, though frequently 
scotched, still rear their ungainly heads, as we see when educa- 
tional psychologists talk of mental factors, or describe the 
lart played by identical elemoits in diverse mental states 

To avoid such errors we must bear in mind that "At its 
first appearance in psychical life a new sensation or so-called 
elementary presentation is really only a partial modification 
of some pre-existing and persisting presentaticmal whde, which 
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thereby becomes more comidex than it was before ; and this 
increasing complexity and difierentiation never gives rise to a 
plurality of discontinuous presentations ” Instead of a chaos 
of disconnected ideas subsequently reduced to order, a certain 
arrangement dommates conscious life from the beginning 
Mental development is comparable to the discrimination of 
the separate notes withm a chord ; the rest of the chord being 
an undifferentiated volume of sound awaiting further analysis. 
As the analysis proceeds the chord gradually discloses its 
structure, and this may be regarded as the integrative part 
of the process. We may call the relation of the parts dis- 
criminated to the pre-existing and persisting presentational 
whole by the name of configuration. Each mental pheno- 
menon is what it is only by virtue of its connection with this 
background, that is by its place as a member of some configura- 
tion , ]ust as the notes of a melody are not isolated things 
but receive their colour and value from the melody as a whole. 

What the gestalt theory has done is to provide experimental 
confirmation of this view of development by shewing that 
what we perceive cannot be accounted for by a union of 
perceptual elements ” Thus, under certain conditions, if two 
straight hnes of light are projected successively, at short 
intervals, on to a screen at a ^ht distance from each other, 
they produce the impression of a smgle oscillating line The 
subjective appearance cannot be explained by the juxtaposi- 
tion of the component elements, nor can it be analjrsed into 
them. It is a unitary whole. 

We conclude that the idea of mental development, like 
biological development, includes in its connotation the three 
processes of difierentiation, retentiveness and assi m ilation 
whereby the presentatumal cotUtnuum gradually displays vari- 
ous configurations. It is a living process and the growth 
of a living organism as shewn m the segregation and develop- 
ment of the fertilised ovum provides the best analogy. 

It IS not necessary to give a more complete account of 
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the gsstait theory here, as owing to the new li^^t it throws 
on important educatumal problems it will be explained in 
later chapters in some detaiL** 

Meanwhile it is interesting to note that the hj^pothesis of 
fhe gestalt ps3^(dogy according to which all mental phenomena 
are figured or have a stracture m: pattern, frequently called a 
configuration is adequate to describe the law of association. 
No more than sensaticms come in isolation, but are always 
part of some huger background, do ‘ ideas * occur divorced 
horn others but are always part of some definite context by 
virtue of which alone they have a significance ot meaning. 
This meaningful context we may describe as the configuration 
or pattern of the ideas. As Professor Stout puts it " In a 
contmuous attention-proc^ each successive presentation is 
apprehended in relation to the total object [the configuration] 
and the nature of this object is a most important factor in 
determining the flow of ideas." He might have said " the 
most important factcn-." ** The problem of association is 
not to explain how ideas are associated for they never existed 
otherwise than as part of some configuration. When, by 
attention to the relations, the nature of the configuration has 
once been grasped the subsequent appearance of any part of 
the pattern serves to reinstate the whtfle. This simple 
formula is sufficiently comprehensive to include every distinct 
variety or mode of association. Thus ' assodatimi by con- 
tiguity,’ as when the first line of a poem recalls the second, 
and so on. is an obvious case of completing a whole which is 
partially given. ’ Association ly similars,’ as for instance the 
suggestion by a dear appearance of the sky of a frosty night 
because in my past experience this has often happened, is a 
further instance of a partial ccmfiguration suggesting its 
completion. And finally ‘ association of similars,’ instanced 
by a present thunder-stmm reminding me of a previous 
storm, is in the same way the completion of a configura- 

B 
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tion virtue of some of its features being pacesented 


There is one problem of devdopment which we have left 
aside in describing the variety of theories but which can no 
longer be ignored. The individual mmd is not a tabula rasa 
at the outset of experience but has a fund of accumulated, 
but implicit experience at its disposal. How came it by this 
possession ? 


The idea of organic inheritance is concemed with the 
attempt to distinguish what is due to Nature from what is 
due to Nurture A considerable amount of experimental 
research has been devoted to the topic but an examination 
of the evidence leads to the conclusion that although a large 
array of biological and other facts have been accumulated 
very few generalisations have been attempted and all of 
them are debatable.^* Amongst the host of difficulties en- 
countered in the study of horedity not the least is that due to 
matters of terminology, and very little progress can be made 
until the meaning of terms is agreed upon. *' Heredity," 
sa3rs Professor J. A. Thomson, •• "is mainly a convenient 
term for the genetic relation between successive generations." 
Much popular and indeed sdentffic discourse obscures this 
idea by the belief that there is a m3rsterious form of energy ac, 
at all events, a driving force cd heredity. This is about as 
reasonable as the assumption that there must be a force of 
pupillanty urging students to a University because the tela- 
tionship of the scholars towards their Alma Mater is expressed 
by the term tn statu pupillari. Professor Thomson goes so 
far as to say that " All sociological talk that appeals to a 
‘ principle,' ‘ law * or force of heredity should be ruled out 
of court." 
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Biologists call the stafi of living material bioplasm and 
they distingoLsh two kinds, the genn-plasm of the repro- 
ductive cells and the soma-plasm of the rest of the body. 
Obviously it is only the germ-plasm which is handed on from 
parents to ofbpring, cv perhaps it is better to say that the 
germ-plasm is at the outset the o&pring. It was at one 
time held that when the fertilised ovum began to segregate or 
divide some of the cells remained apart, relatively undifier- 
entiated, and gave rise to the reproductive organs. The 
germ-plasm, in other wends, passed on from generation to 
generation relatively unchanged. It was also beheved that 
the soma-plasm remamed distinct from the germ-plasm 
during the course of the individual life, but this idea is now 
abandemed by all competent biologists ; and in any case 
there is no necessary connection between the continuity of 
the germ-plasm between succe^ve generations and its assumed 
mdqiendence. 

The supposed separateness of germ-plasm and soma-plasm 
has served to perpetuate the notion that heredity is a cauu 
or a /actor producing certain results. But, as we have said, 
the term heredity simply refers to the fact of continuity and 
likeness between ascendants and descendants. Had there 
been no sexual reproduction this misapprehension never would 
have arisen. 

If we consider, for example, the case of a strawberry plant, 
the notion of heredity becomes much clearer. The plant pro- 
duces numerous runners and at intervals stalks appear above 
the soil with leaves and roots ; and of course at this stage 
there is only one mdividual, since the bioplasm of the runners 
and the new shoots is contmuous with that of the original 
clump. In the autumn the intemodes of the runners die 
away and the clumps become independent, the process repeat- 
ing itself continually, so that m each year new individuals are 
formed, which are descended from the first by continuity of 
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living substance. The formation of the new individuals k 
not a new fact but merely a consequence of nutrition. Hence 
it is manifest that heredity is merely a name for the relation- 
ship of continuity and resemblance between individuak 
descended from each other. Continuity does not necessarily 
imply similarity, for the individual does not necessarily 
during growth always resemble himself exactly. This only 
happens when the growth takes place in identical conditions. 
If the climate, the soil, the food or all of them are changed 
the individual becomes modified ; the farther the new shoot 
springs up from the parent stock the more it is apt to differ. 
Similarity then, gives place to unlikeness and we no longer 
refer to heredity but to variation When there are two 
parents the fact of continmty is still evident but there is a 
double likeness to be expected and consequently only a partial 
resemblance to each parent. We may, therefore, say that 
contmmty with likeness constitutes the fact of heredity but 
with the appearance of unhkeness we enter the domain of 
variation. The similarity of the hereditary relation in the 
lower organisms and man is suggested by the fact that such 
properties as curhness of the hair, colour of the eyes, certain 
facial characteristics, etc., in human bemgs seem to follow the 
Mendelian rules of inheritance. 

There is a fundamental distmction between phjrsiological 
and psychological inheritance which Professor Ward first 
brought into prominence.*^ Unless this difference k carefully 
attended to nothing but confusion can arise from the study 
of mental heredity. In dealing with biological or ph3r3io- 
logical inheritance it k necessary to remember that we are 
making a separation where none exkts in reality ; for, as was 
pointed outabove, at the outset the organism and itsinheritance 
are one and the same. We can only consider them as two by 
an effort of abstraction and the separation k attempted simply 
as a matter of convenience. All those likenesses which can be 
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traced to the parents or other ascendants are considered 
apart (although of coarse they do not exist apart) and referred 
to as hereditary characters. Now this is very different from 
the use of the terms when we refer to hereditary property, for 
in this case no difficulty is found in separating the individual 
from his inheritance in thought or in reality. The proper 
use of the term mental heredity should resemble the latter of 
these meanings and not the former if we wish to be intelligible. 
In order to appreciate this, attention must be called to the 
varieties in the significance (ff the term mumd, the meaning 
of affiich, like the spelling of Sam Weller’s name is a matter 
of taste and fancy. Mind may mean the living subject, 
the ego or soul itself, and in this sense the continuity that we 
previously referred to as constitating the fact of heredity in 
the ph 3 niological sense of the term " so far from being an 
ascertained fact concerning this subject and any other 
subject, seems rather to be inconceivable even as a possibility.” 
Fortunately we are not called upon as psychologists to give 
any account of the origin of souls or of their relation to each 
other. But the term m%nd may have a totally different 
meaning, a strictly psychological one with which the idea of 
mental heredity is bound up. It is highly probable that all 
heredity is ultimately psychological, and S. Butler in Life 
and Habit has given ample reasons for the belief that bio- 
logical inheritance is a concept entirely devoid of significance 
unless we include m its connotation the idea of mental heredity. 
Use and habit were for him the key to the understanding 
of heredity, and since function determines structure, not 
vice versa it is clear that psychological factors take the 
precedence. 

The second use of the term tmnd to which 1 have referred 
is that in which it is employed as equivalent to the objective 
side of experience, i.e. the presetUattonal continuum of Professor 
Ward. Experience or behaviour has two sides, a subjective 
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activity and the objects attended to, namely, the {vesenta* 
tions. With regard to such mental objects we find that "'what 
we can a presentation is sdll part of a large whole. It is not 
separated from other presentations whether sunnltaneons or 
successive, by something vduch is not of the nature of a 
presentation, as one island is separated from another by the 
intervening sea . . . we are led alike by particalar facts and 
general considerations to the conception of a tohm ot^ecHtmm 
or objective continuum whidi is gradually difieientiated." 
The differentiation and growing complexity of this presenta- 
tional continuum is what mainly concerns the psychologist 
and is exemplified, let us say, in the overtones \duch the 
musician distinguishes but vdiich the non-musical person 
does not hear. Hie musical person’s note has parts and 
relations which are absent from the other's. Now it is con- 
formable with a good termindogy to refer to this continunm 
which the individual deals with as his mind. We may by 
analogy with bioplasm call it the psychoplasm. “ The 
subject, on this view, is only called an heir because his ' mind ' 
or psychoplasm, like his body or bioplasm may shew, as it 
develops, considerable resemblance to that of his parents." 
In other words what is heritable psychologically is not the 
psyche or soul but a psychoplasm which is continuous from 
generation to generation being gradually modified as it is 
handed on. Those modifications of the ps}ychoplasm, by virtue 
of which all individuals find themselves ready to face the world 
with a set of reactions more or less adapted to certain situations 
without previous experience of such situations, are called in- 
stincts. Other native endowments which may be referred to 
the psychoplasm are untaught native abilities, untauf^t in the 
sense that the person’s interest in these directions requires no 
prompting from others but compels him, as it were, to make him- 
self efficient by practice in the direction of his talent as in the 
case of Darwin who b^an to cdlect insects when a sdioolbqy. 
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There is a naefol distincticHi frequently overlooked b et wee n 
the tenns innate and inlwrited. The modifications in the 
psychoplasm which lead to certain responses are ri^tly 
called inherited. But there is no reason to think that genius 
though inbcnn is inherited; and whereas abilities can be 
native or acquired, genius being a matter of czeativeness 
or miginality can never be acquired. We ought however 
to speak of it as innate as all our knowledge goes to shew 
that it is inborn and must be the peculiar pitye rty of 
the sul^ect or as opposed to the psychoplasm. It is not 
what he inherits which makes the genius but what he makes 
of his inheritance. 

We have so far spoken of the individual without reference 
to his environment but this is to talk of an abstraction, for 
the terms are correlative implying each other. Ronsseau 
blundered badly when he suggested that &mle riiould be 
educated apart from a social environment. There is no such 
thing as a human being apart from a social milieu. The rela- 
tion between the two has been admirably expressed by 
Sigwart *■ who says ; " If we call to mind how little on the 
average each of us acquires himself alone and independ- 
ently of others, how much of what he knows and believes is 
common property, one almost gets the impression that any 
distinctive mdividuality we possess really belongs only to 
our bodies not to our minds. As for the ideas and thoughts 
that animate ns, they seem like the breath our lungs inhale, 
drawn from a common atmosphere and returned to it again." 
The envircHunent alone will not account for human differences 
any mme than the climate and soil of a region will udtoUy 
explain the diveisities of the plants within it. Nevertheless 
the environm^t is of fundamental importance in heredity, for 
it may easily happen that an inherited characteristic fails to 
show itsdf owing to the absence of the proper environmental 
stimulus. Thus there is a wan newt called Proteus in the dark 
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streams of Dalmatian caves that has no pigment in its skin, 
bat tve should err if we hastily concluded that the factor for 
pigmentatko is absent. If Protrais is removed from the 
caves to dajii^t it first becomes spotty and then dark. If 
it laodoce young in the new environment they too are dark, 
and the eyes vdiich are very degenerate in the cave attain to 
a greater degree of development. We may also call to mind 
that Plato’s cave-dwellers could not attain to a knowledge of 
the good until they were dragged into the lij^t of day. So, 
many a schoolboy acquires a reputatkm for incompetence 
because the environment or the teaching being unsatisfactory 
his native powers are dormant as there is no adequate stimulus 
to l»ing them into play. 

EVIDENCE FOE MENTAL HEREDITY 

Now that our terminological difficulties are partially 
solved it is time to consider the evidence that has accumu- 
lated bearing on the inheritance of ability. The first worker 
in this field was Sir Francis Galton who in 1869 published a 
book with the title Hereditary Genius, By the time he had 
corrected the edition of 1892 he had seen the erra: of his ways 
and explained that the original title was an obvious misnomer 
for the more modest Hereditary Ab%hty, since he did not use 
the word genius in its usual sense, but merely as expressing 
an ability that was exceptionally high, and at the same time 
inborn. He pointed out that the distribution of faculties in 
a populatioin could not possibly remain constant if, on the 
average, the diildien resembled their parents. If they did so, 
plqvical or mental giants would become more gigantic and 
dwarfs more diminutive in successive generations. Since this 
does not, as a matter of fact, occur it is manifest that the filial 
average is not the same as the parental, but nearer to medio- 
crity, ie., it regresses towards the racial mean. In any stable 



EVIDENCE FOR BIENTAL HEREDITY 


*5 


conunnnity there is a typical centre fr(»n -which indi-vidual 
variations oocor in accordance with the * nOTmal ' curve nf 
frequency. " The filial centre falls back further towards 
mediocrity in a constant inropratimi to the distance to which 
the parental centre has deviated from it.” The technical 
term variahon ought alwa}rs to be used to express changes of 
this kind from the racial mean. As a result of his investiga- 
tions Galton concluded that the hereditary relationship is 
similar both as regards biok^ical and psychological character- 
istics, and also that it would be quite practicable to produce a 
highly-gifted race of men by judicious marriages during conse- 
cutive generations. 

His method consisted in the careful examination of the 
relationships of over three hundred families containing 
between them about a thousand ‘ eminent ’ men, regarding 
eminence as shown by high reputation as “ a pretty accurate 
test of high abihty." The eminent men were judges, states- 
men, Uterary men, scientists, artists, etc. He found that there 
were enormous odds in favour of a near kinsman of an eminent 
man having ability of a high wder as compared with one 
more remotely related. Eminent sons were more numerous 
than eminent brothers and there was a sudden dropping off 
at the second degree of kinship, namely grandfathers, grand- 
sons, uncles, etc., whilst at the third d^ree of kinship there 
was a further dropping off. In this way he demonstrated an 
increase of ability in the generations that precede its culmina- 
tion to eminence and a decrease in those that succeed. 

Galton's work was taken up by Professor Karl Pearson •* 
who likewise adopted the method of collecting family data. 
He elaborated and refined the statistical method of dealing 
with the facts and invented new modes for calculating degrees 
of resemblance. By the year 1904 he had collected nearly 
four thousand schedules referring to certain mental, moral 
and physical traits of brothers and sisters between the ages 
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of lo and 14 attending a large variety of schools all over 
the country from Aberdeen to Yeovil. The physical characters 
were such things as stature, length of arm, cephalic index, 
eye-colour, etc., the mental characters were estimates of in- 
telligence formed by the teachers on the basis of a sixfold 
graduated scale of ability, and the moral traits referred to such 
characteristics as vivacity, self-assertion, consdentionsness, 
good nature, temper, and so forth. It ought to be remarked 
at this point that the statistical treatment of estimates of 
intelligence or moral qualities, however accurate, can never 
produce a finer scale than the rough one that we start with. 
That IS we can never get more out of the figures than we put 
into them, and it is necessary to state this truism since some 
investigators perform the most elaborate calculations on the 
very roughest data. It is absurd to calculate degrees of 
resemblance to three decimal places when the data are only 
quantitative, as it were, by courtesy. For this reason in what 
follows I have not hesitated to eliminate the end figures freely. 

Professor Pearson’s argument is based on the following 
proposition : If fraternal resemblances for the mental and 
moral characters be greater than equal to or less than fraternal 
resemblances for the physical characters then parental inherit- 
ance for the former set of characters is greater than, equal to 
or less than that for the latter set. An idea of the degree of 
resemblance may be obtained by considering the slope of the 
regression line. For the physical characters, such as cephahc 
index, he found that the dope of the Ime of regression was 
about 50, whereas the slope of the line for estimated intelli- 
gence or ability was *47. 

The following table shews the value of some of the correla- 
tions that were calculated from his data. 

SisUn. 


Head Length 

•50 

•43 

.46 

Eye Colour . . 

•54 

•52 

•53 

Intelligence . . 

•5* 

•50 

•49 



Further, it was estimated that the corrdations betweoi the 
siblings was apixxudmately of the same vahie physical 
characters as for qualities such as vivacity, consdentiouaiess, 
self-assertiveness, etc. Hence, in accordance with the above 
stated proposition Professor Pearson inferred that " the 
physical and psychical characters in man are inherited within 
broad lines in the same maimer and with the same intensity.” 
But this statistical deduction was accompanied by the highly 
doubtful opinion that " the average home environment, the 
average parental influence is in itself part of the heritage of 
the stock and not an extraneous and additional factor emphasis- 
ing the resemblance between children from the same home.” 
However that may be, it would appear that, if these results 
are trustworthy, they suggest that whilst mental and moral 
qualities may be fostered by good environment in the home 
and the school they emanate from parental nature rather than 
nurture ; they are bred in the bone. 

The investigations of Professor Pearson’s pupils on adults 
have, on the whole, confirmed his results for school children.** 
By consulting the Oxford Htslorical Register it was possible to 
compare the classes in the B A degrees taken by all the men 
between the years 1830 and 1892 whose fathers had also been 
at Oxford It was found that the number of sons who took 
high honours fell o 5 steadily according to the degree taken 
by the fathers. If a father wants his son to take a good 
degree he had better do so himself, as the table shows. Heredity 
is better than precept in the matter of degrees. 

Degru taken by Percentage of sons taking 

fathers, ist and and Class Honours. 

1st and 2nd Class Honours . . 27 

3rd Class Honours 15 

Pass Degree 12 

No D^ee 9 

The results are equally instructive if we take the sons’ degrees 
as the standard and compare the relative percentages of fathers 
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who took high honours The diagram printed on this page 
shews that the percentage of fathers who obtained high honours 
(ist and 2nd Class) dimmish regulwly, i.e. m a straight line, 
as we pass through the various grades of sons. On the basis 
of all the figures it was shewn that, if unity is taken to repre- 
sent perfect resemblance and zero complete lack of similarity, 
" the degree of intellectual similarity between father and son, 
as indicated by the degrees which each took is 3.” *■ It is 
veiy hazardous to indulge in speculations where statistics 
and examination results are jointly concerned, but if we choose 
to give rein to our fancy and assume that a student’s mother 
and father contribute equal amounts to his mental endow- 
ment, we may say that the p^choplasm which he inherits is 
responsible for two-thirds of his abihty. When the degrees 
of brothers were compared it appeared that of the first class 
men, 45*5 per cent, had brothers who took high honours, of 



Imhxritamcb of Abiuty 
(A fur SchusUr and 
EUUrUm) 

Total number of Sons 2459 


Date of Degrees of Sons 
1860-1892 

The heights of the vertical 
lines shew in what per- 
centage of cases the fathers 
have taken either first or 
second class honours The 
diagram shews that the per- 
centage of fathers who 
obtained this degree of dis- 
tinction dimimshes with some 
regulanty, as one passes 
downwards from the sons 
with first class honours to 
those with no degrees. 


the second class 38 per cent, of brothers took high honours 
and the fiercentage steadily riiminishpH as one passed down 
the scale of degrees. 
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Exception may be taken to the results just considered on 
the ground that the estimation of abihty by examination 
results, or by a crude scale, is unsatisfactory More recentty 
mental tests have been employed for the purpose With the 
aid of the Bmet-Stanford tests the mtelligence-quotient or 
mental ratio of two hundred pairs of brothers and sisters in 
orphanages in Califorma was estimated. The coeffiaent of 
correlation between these siblings turned out to be ‘54, 
which is m dose agreement with the results previously 
obtained. But this figure needs correction, smce the Bmet 
tests are less rehable for older children Under my direc- 
tion, therefore, eighty-five pairs of siblings between 8 and 10 
years of age in the elementary schools of Norwich were tested 
by the London revision of the Binet Scale The restricted 
age-range was chosen for the above reason, and also because 
children below this age are more difficult to test fairly. 
The correlation coefficients are shewn in the table below * 


Elder child — ^younger child ... '67 

Brother — sister . .... *59 

Elder sister — younger sister . . . -yi 

Elder brother — younger brother . . 80 


The last figure was unduly influenced by a couple of cases of 
border-hne mental deficiency, so we take the weighted mean of 
the first three coefficients, namely 65, as an approximation 
to the true measure of hereditary relationship. 

THE INHERITANCE OF ACQUIRED CHARACTERS 
We must next consider briefly a problem of heredity which 
has given rise to mfimte discussion and a large amount of 
experimental biology Much of the discussion is vitiated by a 
loose use of terms as biologists are not skilled in dialectics and 
very little of the experimental work has any bearmg on the 
problem of mental heredity which is the only side of the case 
that mterests us. The question at issue is whether parents’ 
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habits have any influence in making easier the f onnation of 
similar habits in the ofEspring. Can parental nurture so 
afiect the psychoplasm that the children find themselves in 
possession of a mental endowment varying in the same 
direction ? Or to use Bibhcal phraseology ; when the fathers 
have eaten sour grapes are the children's teeth set on 
edge ? Lamarck believed that a new environment which an 
animal encounters, requiring new modes of activity to secure 
proper adaptation, leads to the modification of its organs ; 
and if the activities are repeated for a sufficient length of time 
modified organs will be transmitted to the descendants. 
Weismaim denied this possibility mainly on the erroneous 
ground that the germ-plasm was physiologically distinct from 
the soma-plasm and therefore he could not conceive how the 
modification could be transmitted But whatever is true of 
biological heredity there is no doubt that Butler’s view is 
sound, namely, that habit in the individual life is the ground 
of the hereditary relation in the racial life as far as mental 
characteristics are concerned. 

A large amount of biological evidence in favour of the 
transmission of acquired characters has been accumulated, 
but is chiefly concerned with changes in colour or in the form 
of organs.** Thus if .salamander maculosa, which has a black 
colour spotted with patches of yellow, is allowed to pass its 
life on a background of yellow loam the patches of yellow 
increase in size. If the offspring are treated similarly the 
whole surface of the skin becomes yellow with the exception 
of a few streaks of black. Changes in the opposite direction 
towards black can be produced by a black environment in a 
couple oi generations so that the offspring resemble in colour 
a different species .salamander aira. These results are of 
value as shewing that there is no inherent impossibility in 
the supposition that an mduced change may give the offspring 
a tilt in the new direction ; so that one may approach the 
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questioa of the mental heredity of acquired characters with 
an open mind. Evidence tending in the same direction has 
been obtained by examining the carefully kept records of 
TCnglirfi trotting horses vdiich show a gradually improvmg 
time for the mile from generation to generation. But, of 
course, it is possible that the training has improved and that 
such influence of the environment acts separately on each 
successive generation. 

Passing to human beings it is frequently stated that the 
Australians and the Americans have produced a new human 
t3q>e and that the descendants of the immigrants have lost 
their distinctive European characteristics. But such observa- 
tions are largely subjective, and the so-called new types are 
probably due to the imitation of parents by the children 
and the continuous influence of a novel environment There 
is little doubt that environmental influences may work 
profound changes in a relatively short time so that, without 
inheritance, what appears like a new type may be bred 
The present head master of Christ's Hospital has assured me 
that within a couple of years at sdiool the elementary scholar- 
ship boys are mdistinguishable from the others m qieech and 
manner, and that the rapidity of these acquirements vanes 
directly as their intellectual abihty. The environment in 
this particular case is especially favourable since the boys 
live in the country, far removed from disturbing parental 
factors and are all clothed m the same costume and live the 
same life. Again the Parsees of Bombay have hved m India 
for several centuries, and during the whole of this time have 
adopted the native Gujerati language, but their speech sounds 
still shew very decided phonetic resemblances with the Persian 
tongue, possibly owing to the fact that they congregate 
together and thus maintain an isolated social environment. 

All sudi indirect evidence though highly suggestive can 
never produce complete conviction. Fortunately there is at 
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our disposal a means of direct experimental research which 
promises to throw considerable light on the problem. Now 
in order to devise and mterpret any experiment m psycholc^, 
or mdeed in any other science, it is necessary to have cleai 
ideas of what we are looking for. What, then, ought we to 
expect from experimental work in this connection ? 

When we consider the countless generations that have elapsed 
before civilisation took its present form we are helped to 
realise the difficulty of making any modificabcHi in the pre- 
existing physical or mental endowment. To use a happy 
illustration devised by Professor J. H. Robinson ; •• imagme 
the whole of our present status to have been attained in a 
^smgle lifetime Suppose, in other words, that a single genera- 
tion of men, m a state of complete imcivihsation, had by their 
own efforts m fifty years attained to the standard of present- 
-day civilisation which it has taken the race, say, half a milhon 
(years to acquire Only late m the forty-ninth year would 
they have given up wandering and settled down to agnculture. 
Half-way through the fiftieth year they would have mvented 
writmg ; the pnnting-press would be about a fortnight old 
and the steam-engine would have been mvented about a week 
ago. In the light of this chronology it is {H-eposterous to 
suppose that any biological experiment can straightway 
impose a new characteristic fully equipped like Athena 
issuing from the head of Zeus. All that we can reasonably 
expect IS that the ofispring should shew some slight trace 
of increased facility in acquiring a modification initiated by 
their progenitors, and that this will be lost unless adequate 
opportunity is given for exerosing it. 

Now the ability to bestow meaning on spoken sounds is 
undoubtedly an acquired character, and European children 
brought up in a new envircmment shew remarkable facility 
in this respect. For instance English children of three or 
four years of age, m India, speak one or more different dialects 
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to different Indian servants and English to their parents ; 
whilst their parents learn one dialect with considerable diffi- 
culty “ Such cases, which are frequent, can only be satis- 
factorily explained on the h3^thesis that the child in- 
tuitively and subconsdonsly places the correct meanings 
on the various sounds. He has inherited the capacity and 
di^lays it when opportunity for practice is given. Every 
child, of course, shows the same facility in picking up his own 
language, only we are so used to it that we cease to wonder at 
the marvellous power displayed 
Turning now to the experimental results, there is a subtle 
danger to be avoided in the unconscious bias prompting a 
believer in the Lamarckian theory to ignore details of pro- 
cedure that might favour the view. Professor McDougall ** 
experimented with white rats and took care to avoid this bias ; 
at any rate he was conscious of it. He started with a number 
of these animals and bred several Utters from which he selected, 
at random, one-half of the off^ing, making two equivalent 
half-stocks which were subsequently mbred. One half-stock 
was trained for several generations successively to fma a 
habit and the other was used as a control. The training 
consisted of placing the rats in a large bath of water, with 
several partitions constituting a maze, and two obstacles 
below which they had to dive. The animals displayed aston- 
ishing facility in acquiring the habit of overcoming all these 
difficulties and getting to the end of the adventurous bath. 
In the later generations the trained rats shewed a marked 
superiority m respect of facility both over those of the earlier 
generations and over the control rats. For instance, in the 
seventeenth generatkoi the ratio of the average time taken by 
the ten best control rats to accomiffish the ta^ to the average 
time required by the trained animals was 17 to 10. Such a 
result is far m excess of anything which could reasonably have 
been anticipated. Whether these experiments are criticism- 

C 
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proof or not, the general method is undoubtedly soond, and the 
results are psychdc^cally valoaUe. 

The case for the inheritance of acquired characters is not, 
then, so desperate as some biol<^ists suppose. Man is, in this 
respect, in a peculiarly favoured position, for even if it is 
not certain that changes in the individual psychoplasm are 
transmissible, yet he has an external heritage oi tradition and 
convention, customs and institutions, literature and the 
sciences. Gvihsed society is itself a hmtage of ideas and 
ideals which we inherit by being bom into it. Changes in it 
are part of man's inheritance. Every pupil who enters a 
school with a good tone and long estal^bshed traditions, or 
even new traditions if they are active, is in the position to 
inherit these. We may compare the esprtt de corps of a given 
institution, such as a school, with the psychoplasm since it is 
the means by which tradition is handed on. When a great 
school master like Ihnng or Sanderson promotes or induces 
vanations in tradition these, in favourable circumstances, 
beonne the changed inheritance of many succeeding 
generations. 



CHAPTER II 


SENSORY DATA— VISION AND HEARING 

Sense Tnuning — ^Visoal Axmity — ^Aa^itory Acnity — ^Legibdityof Type — 


SENSE TRAINING 

More than any other single factor, the influence of Locke’s 
sensationahstic psychology dir»:ted general attention to the 
importance of sense training in the education of children. 
Various educational reformers since the time of the Renaissance 
had pointed to the aid of the senses in acquiiing knowledge ; 
thus, Mulcaster in his Elemmtarie stated : " The hand, the 
ear, the eye be the greatest instruments vriiereby the receiving 
and delivery of our learning is chiefly executed." But, as 
this quotation shews, they failed completely to grasp the 
fundamental idea that education of the senses is more than 
the means of acquiring knowledge ; that it is itself the earliest 
form of mental development. It remained for Rousseau 
basing himself upon Locke’s ideas to stress the fundamental 
fact never thenceforward to be foigotten, that education must 
begin with sense training. Pestalozzi and Froebel contri- 
buted to the develr^ment of the idea and owed a debt in 
this respect to Rousseau Nevertheless our exact knowledge 
concerning the part played by the senses m intellectual and 
moral development derives from a totally different source * 
The experimental investigation and practice of sense 
training b^^ with J. R. Pereira (1715-80) who undertook 
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the teaching of deaf-mutes, after having made a thoron^^ 
study of anatomy and physiology. He was the first to demon- 
strate the fundamental nature of the sense of touch and the 
possibility, as we may call it. of the substitution of one sense 
for another. Deaf-mutes by practice improve their tactile 
sense, and by systematic graduated exercises based on the 
anal}^is of sounds Pereira was able to train his pupils to 
differentiate clearly the minute vibrations of the vocal cords. 
The pupils grasped the throat and mouth of their teacher, 
acquinng sirill in the discrimination of the different vibrations. 
He also taught them carefully to observe by the sense of sight 
the position and movements of the throat, jaws, tongue, 
teeth and hps during sound production. So dehcate did 
their sense perception become that when under the influence 
of this training they began to talk themselves they reproduced 
their master’s Gascon accent 1 Not only did this education 
improve their senses but better social and moral develop- 
ment ensued. More than a caitury later the blind deaf-mute 
Helen Keller, taught in a similar way, stated : " By placing 
my hand on another's throat and cheek I enjoy the changes of 
the voice. I know when it is high or low, dear or muffled, 
sad or cheery. The thin, quavering sensation of an old voice 
differs in my touch from the sensation of a young voice. . . . 
Sometimes the flow and ebb of a voice is so en chanting that 
my fingers quiver with exquisite pleasure." Rousseau lived 
near Pereira, visited him, and saw his work, and probably 
the sections in J&mtle on sense training owe much to this 
source. 

In order to appreciate the significance of sense training for 
moral and intellectual development it is necessary to turn 
to the observation of idiots. For normal children in their 
play and general activities, even without formal education, 
acquire control over their motility and sensibility. Not so 
idiots who exhibit inertia or merely spasmodic uncontrolled 
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movements. Riilosophers of the z8th century had a great 
predilection for the natural man nnspoilt by the touch of 
civilisation. An qpportiuiity of studying such a case occurred 
when a wild naked boy adio had lived for seven years out of 
eleven or twelve in the woods in Aveyitm was brought to 
Paris. Laddly he was not left to the philosophers, but 
entmsted to the care of Dr Itard (1775-1838). He turned 
out to be an idiot and the state of his sensibility may be 
judged from the fact that snufE did not make him sneeze 
or i»oduce tears, loud shouts failed to attract his attention, 
he would seize hot coals oe place his hands in boiling water. 
Pistol shots fired close to his head produced no effect, yet the 
cracking of a walnut of which he was very fmid, immediately 
attracted his attention. Dr Itard succeeded after several 
years of patient effort by graded sense exerdses in restoring 
some of his sensibihty and though he failed to moralise him 
completely he did ultimately shew signs of moral qualities. 

Dr S6gnin (181x2-80) carried on and improved the work 
of Pereira and Itard. With infinite patience and scientific 
insight he developed a complete ^tem for training the 
motility and sensibility of mental defectives. He worked oa 
the idea of the orgamc unity of bocfy and mind in the educative 
process. By preparing a suitabfy simple environment with 
specially devised apparatus and carefully graduated exercises, 
he enabled the defectives to cope effectively with the simplest 
situations of social life. He demonstrated conclusively that 
by cultivating sensibility we adiieve intellectual and moral 
progress. He also shewed that with these children the 
essential thing was to awaken wants, since it is <Hily by 
spontaneous functioning that the senses are developed. Dr 
MmitessQri copied S^guin's methods and successfully applied 
the idea of a {xepared environment and didactic sense 
apparatus to normal children. By her wonderful sympathy 
and affection for children she was able to inspire others 
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with the ideas of her predecessors and make them widely 
accepted 

It is unnecessary to enter into details of the special methods 
emjdoyed in training the senses, since there is a large litoature 
devoted to practical kindergarten work. However, it is 
desirable to call attention to an epistemological consideratioa 
the neglect of which may lead to educational mispractke. 
In the early stages of education a good deal of what the mind 
deals with is locked up in sense material or at all events needs 
the stimulus of sense-nnpre8si<m. The kindergarten teaches 
the discrimination of the various colours and shapes by 
practice with graded sense material and rightly teaches number 
in the same way by handling beads, sticks, etc. Hence it is 
easy to be misled into supposing that the knowledge of arith- 
metic Uke that of colour rests wholly on sense-data. But the 
similarity of the cases is only specious and the distinction 
has been most aptly pointed out by Mr Bertrand Russell vdio 
sa 3 rs, " a certam number of instances are needed to make us 
think of two abstractly, rather than of two corns or two books 
or two people or two at any other specified kmd. But as soon 
as we are able to divest our thoughts of irrelevant particularity, 
we become able to see the general pnnciple that two and two 
are four ; any one instance is seen to be typscal, and the 
examination of other instances becomes unnecessary." * 

It is a matter of insight for the teacher of the young to 
discern when the sense-training stage of the process is suffi- 
ciently complete, so as to relieve the mind from irrelevant 
particularity in order that the abstract may be freed from the 
mass of concretes. So, in teaching geometry, a practical 
course of measurements is hi^ily desirable in the early stages 
in order to exemplify and suggest the general propodticos 
nnderljnng the science and to help the memory, but there is 
no other method than that of dose reasoning by sdiich the 
theorems can be really acquired. Yet vdien all is said, without 
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the sensory basis the principles would not emerge, and general 
ideas are picked np largely by reading and the like sensoiy 
aids. ConfOTmably to this there is some evidence in support 
of the view that lack <rf sensory acuity is responsible for 
reputed dullness and apparent stupidity m children. Hence 
we turn to the consideration of the sensory and environmental 
conditions without which education is likely to be ineffective. 


VISUAI. ACUITY 

Measurements of sensory acuity are rough and ready, and 
yield fignres which are comparative only for the readings 
taken by the same observer at one time. The standard 
acuteness of vision is taken as the power of the single to 
distinguish letters and characters which subtend an angle of 
five minutes on the retina. aU the vertical and horizontal 
strokes which compose the letters and all the spaces between 
the strokes producing a retinal image of one minute. As the 
tangent of five minutes is *00x45 the size of the standard or 
test-type letters which are to be read by the " normal ” eye 
at a distance of one metre is 1*45 mm vertically and horizon- 
tally ; and proportionately greater, m a direct ratio, fm: longer 
distances There are several factors which influence the 
measurements, such as variations in illumination, in blackness 
of the type, in the colour of the background, etc., so that it is 
difficult to compare the results of different observers. The 
fraction obtained by dividing the distance at vriiidi the letters 
of standard size can be read by the individual by the distance 
at which the ' normal ' eye can read them is taken as the 
measure of his acuity of vision.* The method is, at best, 
only approximate as much use is made of conscious and 
unconscious inference m reading the letters, and as we shall 
see later the legibility of type is dependent to a considerable 
extent on the forms of the letters. By a strange freak of 



40 


EDUCATIONAL PSYCHOLOGY 


typographical perversity the letters most frequently used, 
especially the vowels, are amongst the least legible of the 
letters. Some of these difficulties are conntered the use 
of sin^ letters dE the standard sizes such as a series 
composed of lines of E's, or with yonng children a series of 
squares with one side missing is employed and they are 
reqnired to indicate, by pointing, which is the open side, or 
sometimes a series of small pctiues of the standard sizes is 
used. It would be a great advantage for the comparative 
study of results if single straight lines of the standard size 
were uniformly used in all cases, and the perscms tested were 
reqnired simply to count the number of them. For more 
exact measures an intematicaial test is now used, consisting 
of a Inxdcen circle mounted on a rotating graduated dial. 
The observer indicates the direction in vdnch the opening lies. 
The opening is turned in ei^t different directions and the 
observer must indicate five correctly. The size of the opening 
can be varied at wilL 

Sometimes visual acuity is measured by the greatest dis- 
tance at which a particular kind and size of type can be read 
by the persons examined. In the anthropometrical survey of 
Cambridge students * in 1887, in which over two thousand men 
were examined, acuity was measured by the extreme distance 
at which ' diamond ’ type could be read by each eye separately, 
the mean of both eyes being used as the index. The mean 
distance for aU the students was 24'X inches. They were next 
divided on the basis of general ability into three groups. A, B 
and C, comprising first-class honours men, other honours men, 
and those who read for an ordinary degree or who failed in 
honours. The mean index for each of the classes was A, 23*4, 
B, 24-1 and C, 24-4. There is thus a slight inferiority in 
reqiect of acuteness of vision amongst the most studious 
men; and this defect was found to be largely doe to the greater 
proportioin of students in this group who could not read the 
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type at any distan c e tvithoat glasses. In other ph3rsical traits, 
such as hei^t, weight, muscular strength, breathing capacity, 
etc., there was no difference between the groups, from which 
it was inferred that much reading tends to produce myopia. 

The relation between close eye work and myc^ia is likewise 
suggested by the following figures obtained by examining 
over thirteen hundred boys and fifteen himdred girls in the 
rural schools of Cambridgeshire.* The inferumty of the 
girls is said by the medical officer responsible for the examina- 
tion to be due to sewing, crochet and other fine work. The 
table shews the percentage of children having “ normal ” 
vision : 

8 ytars 10 y$afs 12 years 

Boys .... 79*13 82*48 85*80 

Girls .... 76*33 81*05 83*67 

These figures indicate that the eyes only begm to reach their 
maturity as the age of puberty approaches. 

The examination of over four thousand girls and boys in 
Middlesex, which is mainly an urban area verging on the 
rural, showed the following percentages of children whose 
visual acuity in one or both eyes was eitho: ^ or worse. 

Ages y-%yean xo-xi years and over 

Bo5rs .... 14*1 12 15*7 

Girls .... i6*i 13*9 i6*8 

Here, again, the errors of refraction are more common amongst 
the girls, and the medical officer attributes it to the fact that 
girls do needlework and more homework; but he states as 
another reason the fact that girls are more prone to anaemia 
than boys, and as this condition affects the nutrition of all 
parts, it renders the eye less susceptible of withstanding stram. 

A mere extensive investigation of children in London 
schools yielded the following figures. The number of children 
examined at the lower age was over 30,000 Ix^ and an 
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equivalent number of giris ; and at the higgler age more than 
27,000 boys and about the same number of girls. All the 
numbers are percentages : 


Agtf 

Atmi^ 

6 

6 

6 

9 

— or 

8-9 years 

Boys . . 

• • 367 

43-4 

19-9 


Girls . . 

. . 32-2 

46-1 

217 

12 years 

Boys . . 

. . 5I I 

26*2 

227 


Gim . . 

• • 43-8 

305 

257 


The vision of the older childrmi is more acute than the younger 
but the p ro p ortion of bad vision is greater in the older. That 
is, there is a gradual education of the physical and mental 
powers leading to an increase in the acuity of vision, and a 
detericHation due to pathological causes. 

If these numbers are compared with those given above for 
rural schools it will be seen that the vision in rural areas is 
much better than that in urban areas. 

The attempt to measure visual acuity in young children 
below the age of seven is subject to an mteresting psycho* 
l(^cal difficulty * 

What do yoiuig children see when faced with a compli- 
cated visual object ? It is usually said that they recognise 
the vdiole before the detail, the species before the mdividual , 
and this is no doubt true of the general course of development 
in the race. But it would be unsafe to draw conclusions as 
to the procedure of children without close and sympathetic 
observation. A couple of children between two and three 
years of age were closely observed as they looked at pictures 
in a magazine and made free comments. It turned out that 
they simply observed the juxtaposed details. There were no 
signs indicative of a general impression, but merely of an 
enumeration of haphazard particulars. Each detail was 
seized, then rejected, then another, and so on. When, 
however, the picture was limited to a sin^ olqect there was 
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an attempt to interpret it as a whcde. It apparently makes no 
difference to the child whether the thing is known or unknown, 
for he assimilates it immediately to what he knows, e.g., a 
peacock is called a pigeon ; a swan, a pheasant, or even a 
girajffe or a camel is a cock and so on. The most diaracteristic 
procedure adopted by children is to pass from similar to similar. 
Anybody who looks carefully at the profile of the head of a 
cock with its characteristic line and curve can, if he fixes his 
attention solely on these, see the similarity between it and a 
giraffe. The caricaturist in taking advantage of these naive 
similarities to produce startling efiects helps us to realise the 
point of view of the chfld. The apparent absurdities of 
children's interfnetations of pictures is due to the stnmg 
impression of a dominant trait promptly seized and hdd fast 
in the midst of an uncertain ensemble. 

Owing to this difficulty of interpretation and the varia- 
bility of children’s answers but few data are available for the 
lower ages. Yet a careful investigation of Londmi school 
children between the ages of 4 to 7 years yielded the following 
percentage results They were taught to regard the tests as a 
game and were shewn a series of E's in different positions and 
they had to indicate, by pointing, which direction the open 
end of the letter faced There were 410 girls and 393 boys 
between the ages named The results were : 

Acuity 

Girls ... 84 II 3 2 

Boys ... 86 10 3 I 

The 63^3 of many of these children were h}rpermetrppic, but 
by virtue of the extraordinary elasticity of the crystalline 
lens in the young they were able in these tests to overcome this 
defect. It is instructive to note that there is practically no 
difierenoe between boys and girls between these ages, so that 
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the sospidon is justified that the differences seen at later ages 
are doe to envinnunental and functional influences. 

If we compare the earlier ages with the period of adoles- 
cence we find a definite increase in myopia. Thus, as the result 
of the examination of a large number of Philadelphia sdiool 
children. Risky found that whilst there was only a relatively 
slight change in the percentage of * nmmal ' eyes there was a 
considerable increase in short-si^t ; thus 


Age 

8-5 yis. . 
17-5 yrs. . 


Myope* Emmeiropta 

4 ' 3 % 7 %„, 

X9*o% 


12*3% 


Hyperopia 



At the age when school life begins the visual apparatus is 
immature, the refraction of the eyes is not yet fixed and the 
eye itself, its muscles and nerves have still to increase in size. 
As the figures tiiew there is a large amount of h3rperopia, 
which means that the ideal condition in which the eyes see 
distant objects without any effort of accommodation is not 
yet reached. The visual deterioration in the direction of 
myopia becomes very evident at about the age of sixteen 
which coincides with the period when boys are about to take 
their matriculation examination. 

There is a considerable conflict of opinion on the question 
of the inheritance of short-sight.’ Myopia literally means to 
shut or blink the eye, which very short-sighted persons do 
in order to get rid of the diffusion circles of unclear vision ; 
for by closing the aperture of the eye a clearer outline is given 
to the blurred image. Now there are two main forms of 
myopia, either the axis of the eye is too long so that the 
principal focus falls in front of the retina or the same result 
is brou{^t about by the excessive refractive index of the media 
of the eye ; and there ate a large variety of conditions which 
can produce either form. In other words, myopia is not a 
mendelian ' unit diaracter ’ which can be easily traced from 
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parents to oflteining. Coosequently attempts to discover 
whether m3ropia is inherited or acquired on the basis of statis- 
tics have yidded conflicting results. Professor Karl Pearson 
claims on statistical grounds that the complaint is inherited, 
but figures collected in Sweden abont myopia in school 
children shewed a marked decrease with the hygienic improve- 
ment of the school condition^ Interesting confirmation of 
this view has recently been forthcoming from the Report for 
1923 of the Chief Medical OfBicer of the Board of Education. 
He notes that the reports concerning myopia from all over the 
country point to the fact that visual acuity has steadily and 
continuously improved since school inspection began in 1908. 
The following table for all the children in London elementary 
schoob substantiates this claim. It is based on the results of 
tests for visual acuity : 


Ag»—S Ymrs 

Year Boys Gvls 

Nonnml Bad Nonnal Bad 


Ag0 — 12 y#«r* 

Boys Giris 

Mormal Bad Noraud Bad 


1918 38’a 

*9*9 39 7 

1920 42-4 

1921 47-1 

1922 467 


*97 
20*1 
20 -g 
19-4 
17S 


34*7 
35-6 
35 9 


2I'8 

sK 

22*6 

21-2 

19-2 


52-6 2x7 46-8 24-1 

51-6 21-6 47-8 227 

55- 0 20-7 52-2 22-1 

56- 9 20-3 52-0 22-X 

57’* ao’3 Sa'S 22-2 


This improvement is attributed to the sight-saving campaign 
for improved hygienic conditions, and further, for the same 
reason, the disparity between boys and girls is diminishing, 
eqiecially at the age of 13 years. 

The weight of authority amongst ophthahnolc^ts inclines 
to the view that whilst heredity cannot be excluded, environ- 
mental conditions are responsible for the increase of myopia 
during school life. Bending over (me's work may produce 
congestion shewn by redness, watering and blinking, and injure 
the coats of the eye; or the muscular strain of prolonged 
accommodation for near objects may bring on progressive 
myopia. Dr Edridge-Green regards certain infantile diseases 
sndr as measles and whoofung-cough and eq)ecially the fcnmer 
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as a chief excitiiig cause of my<^)ia. But there may be a 
heceditaiy diqxmtian towards functional myopia in which 
raatt Unhygienic conditions ranging imdue strain will certainly 
(q>erate to produce it, udiilst good lighting, legible print and 
cocrect posture will aid in preventing its onset. 

AUDITORY ACUnY 

There are two methods employed to measure auditory 
acuity; both, as in the case of vision, yielding only comparative 
results. A sound is produced in a telephcme receiver and its 
intensity diminished by of electrical resistances »inril 

it can no longer be heard by the subject and the amount of 
resistance necessary to produce this result yields a measure 
of acuity. This method is only of service in cases where the 
abihty to distinguish minute sounds of a specific nature 
amongst more intense noises, as in submarines, is required. 
For practical daily life the maximum distance at which the 
ticking of a watch can be heard when moved away from or 
towards the subject, or the distance at which the words said 
in a “ forced vdiisper ” can be heard are taken as measures of 
acuity of hearing. In using the whisper test it is advisable 
in order to secure a certain amount of umfonnity in the results 
and prevent guessing to use a senes of prearranged numbers 
instead of words; so that the percentage of the numbers 
correctly heard may be taken as the measure. 

The vdiisper test more closely approximates to the kind of 
hearing which is required in schools, and fortunately it has 
been shown by a careful investigation that the measures 
yielded by it are more reliable than those of the watch test* 
When both tests were rqieated at intervals on the same group 
of subjects it was found that the results were not only more 
consistent in the case of the speech test, but the reliability as 
measured by the coefficient of correlation between the first 
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and second apfdications of the same test was *78 (p.e. *04) 
for the whisper test, whilst for the watdi test it was only •61 
(p.e. -05). Now correlation co^dents of less than >7 for the 
same capacity measured on different days lead us to suspect 
the accuracy of a single trial of such a test. Again different 
applications of the speech test shew almost no improvement 
since we have been practised in hearing speech all our lives, 
whilst, on the other hand, repeated trials by the watch test 
shew considerable and variable individual imiffovement. 
Bodily tone varies from day to day and this appears greatly 
to influence the watch test. It has been shewn that in closed 
rooms the intensity of sound does not vary inversely as the 
square of the distance, a fact which interferes more with the 
watch test than with the whisper test. Moreover, the sub- 
jective factors of fluctuations of attention and fatigue affect 
the watch test appreciably. 

The following table shews the distribution of auditory 
acuity as measured by the forced whisper test for children in 
the rural sdiools in the county of Cambridge. 


No. tested 
Distance : — 


8 years lo ysort 13-13 yrort 

1037 605 133^^ 


20 ft . 
10 ft. . 
5 ft. . 




95-9Z 

3-5% 

■ 6 % 


''■i 


The same test applied to 100 boj^ and 100 girls in schools of 
the Lancashire County Council yielded the following results 
(the actual numbers are given) : 

Number . . 171 8 ii ii ii 5 5 5 2 

Distance . . 20 ft 20 2o 10 10 5 5 less than 5 

Side . . . R&L RLRL RLRL 


M. Foucault examined all the children in two small French 
schods who were retarded for their age, namely 54, and found 
that 19 of these had auditory or visual acuity of a half the 
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narmal or less. He thfnlfg that the retardation is the result of 
their defective senses, bat his observations of auditoiy acuity 
were made by the watch test and cannot be accepted as final.* 

LEGIBILITY OF PSIMTING TYPES 

Visual acuity should be distinguished from visual sensi- 
tiveness. Eveiy impression made on the retina must persist 
for a certain time in order to excite a sensation and degrees of 
sensitiveness have been measured by variations m the time 
required to recognise the impression. In order that a letter 
of the alphabet may be read, the impression must persist fen' 
more than a thousandth of a se<x>nd.^* The shortest exposures 
udiich suffice for the recognition of letters also admit of the 
reading of short words ; in fact the time necessary for reading 
words is Sorter than that required for reading letters owing 
to the greater facility in the recognition of a more extended 
form. Some letters as s, g, c, x are hard to see owing to their 
form and others because they are apt to be confused with 
each other, e.g., i, j, 1, f, t. Three times as many letters can 
be grasped in one exposure when th^ make words and twice 
as many words can be read m the same time when they 
make sentences. It is dear then that sensitiveness depends 
not only on overcoming the inertia of the nervous ^tem 
bat also on the facility of mental assimilation. We respond, 
that is, not to the bare impression received on the retina but 
to the acquired meaning conveyed by it. 

Attempts have been made and are still being made to 
determine the rdative L^tnlity of the different letters of 
the printed alphabet and of different ' faces ’ of type.^^ Two 
methods have been employed for this purpose. In the first 
the letters are exposed far very brief intervals up to six- 
thousandths of a second and the legibility is determined by 
the mean percentage of correct answers for all the intervals. 
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account being taken of the nature ai mistakes. A nHne satis- 
facttxy inocednre is to display the letters for some time m 
a dark room in an illuminated box. the observer assnming the 
natural reading posture. The subject attempts to read the 
letters at difEerent distances, the box being moved nearer after 
each attempt until all the letters are correctly read. The 
average distance at which each letter can be read by various 
people, together with misreadings and introspections are 
recorded. In this way Miss Roethlein arranged the letters 
of the alphabet in the following decreasing order of legibility 
which corresponds approximately with the results obtained 
by the tune method 

mwdjlpfqyihgbkvrtncnoxaezs. 
Legibility also depends on the particular ‘ face ’ of t3rpe which 
is used, and some savmg of eye-strain would be accomplished 
if the more legible letters of each face were combined into a 
single alphabet. But as this reform is not likdy to be adopted 
for aesthetic reasons, it would be an advantage if the internal 
spaces within the letters of any one type were broadened, for 
all authorities agree that this is of more importance to legi- 
bility than mere size of print. 

ILLUMINATION 

The effect on the eye of difEerent conditions of lighting 
has been carefully examined under the auspices of the American 
Medical Assodatkm.^* By means of visual acuity tests, 
records were made of the time that the eye could maintain a 
certain standard of acuity and the time it fell below it during 
a three minute test. The ratio of these times is regarded as 
the measure of the ability of the eye to maintain its power of 
dear seeing, and this ratio was calculated before and after 
reading under different conditions of illumination. The effects 
of evenness of illominatioa, diffnseness of light, the angle at 
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which the light falls on the object viewed, the evenness of 
surface brightness were all shewn to be important in main- 
taining visual effideiu^. A field unifonnly illuminated with 
li^t well diffused, and no extremes of surface bric^tness, such 
as is given by dayli^t, is the ideal condition for accurate 
and comfortable fixation and accommodation of the eyes. 
Systems of artificial lighting ate classified as direct when the 
li^t is sent directly by a reflector to the plane of work, and 
indirect i/^en the source is ocoicealed from the eye and the 
light is thrown against the ceiling which reflects it diffusely. 
In semi-direct systems a part of the light is transmitted through 
a translucent reflector placed beneath the source and a part 
is reflected from the ceiling. The indirect systems and the 
semi-direct in which but a small portion of the light is directly 
transmitted were found to give the best results. In the 
indirect system the highest intensity of light may be used 
without discomfort to the eye. Unevenness of surface bri^t- 
ness in the field of vision brought about by direct illumination 
juoved to be the most important cause of the eye's loss of 
efficiency, discomfort and fatigue. 

Books used in schook should have paper without or 
with only a little gloss so as to avoid specular reflection 
producing differraces of brightness ^diich interferes with 
binocular vision. In order to secure greater legibility and less 
^are Babbage had tables of logarithms printed on paper of a 
primrose yellow tinge. Such a tint is very useful for all sorts 
of tabular wmic, especially in artificial light. Babbage selected 
this colour after tests of printing in various tints and finding 
out vdiich his friends preferred ; and he was of the Ofankm 
that different people might find different colours less fatigaing 
to the eye.'* The French Government has adopted the {dan 
in printii^ the official logarithm tables of the geographical 
survey for the army; and experience has shewn that this 
device does diminish the strain on the eye brought about by 
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the intense contrast between vrbite and black and irradiation 
effects in close work, so that those who are introduced to them 
prefer to use these tables to others. The colour is not meant 
for the orduary reader tor whom quality and texture of paper 
is much less significant for legibility than is usually supposed. 

The loss of visual efficiency in an unfavourable illumination 
has been shewn to be muscular and not retinal. For the 
retinal loss in capacity (as tested 1^ the power to discriminate 
cdour and brightness, rate of exhaustion and recovery) was 
not greater in the above named investigation under one than 
another of the lighting systems emplojred, even after ten hours 
work. 

Some of the muscular strain is the result of the effort of 
fixation and accommodation, but part of it is due to a cause 
first pointed out by Dr Javal m 1879. In reading, the eye 
proceeds by a succession of quick, short movements and 
pauses from left to right and then sweeps in one quick imbroken 
movement to the next fine. The short jerks vary m extent 
and some of the pauses are longer than others By photo- 
graphic methods the extent and duration of the movements 
has been ascertained and it has been found that the movement 
spaces are irregular, a slight movement may be followed by 
one three to four tunes as great, the angular displacements 
being from 2“ to 7°. The number of pauses for any person is, 
on the average, fairly constant for hnes of the same length. 
With f amiliar matter there are fewer pauses, but the number is 
increased for foreign languages, detached words, lists, etc. 
Smaller type somewhat increases the number of pauses and 
movements. For fast readers the pauses are rather less than 
*2 sec., but the variations are very great. Fast reading 
decreases the number of pauses and their duration but not 
the speed of the movements which is outside the person’s 
control, so that fast readers perfOTm less eye work. Children 
are found to make more frequent and longer pauses than 
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adults, for it is the attention which is ahead as it were and 
pulls the eye along in reading. 

Differences in the rate of reading depend largely, acccs'ding 
to Professor Huey, on the ease with which a regular rhjrthmical 
movement of the eyes can be established and maintamed. 
The swing from one end of the line backwards to the next has 
been happily compared with the motion of an oarsman's 
body between the strokes. The habit of swing is mnmally 
well establi^ed by the age of nine to eleven years, i.e., the 
necessary eye swmg is then made without conscious effort 
and with considerable r^;ulanty. To accomplish this the 
length of the line in school books is important and uniformity 
is desirable. The small irregular movements are apt to be 
fatiguing to children and irregularity in the swing works to 
the same end. 


THE PSYCHOLOGY OF READING 

The actual reading range of the unmoved eye is restricted 
to a small area of a couple of centimetres radius round the 
fixation point.^* Hence we must distinguish between what 
is actually ' seen ’ by the eye and what is supplied mentally 
by suggestion or interpretation and unconscious inference. 
The interpretation is made so readily and the suggestion is so 
subtle that cndinanly a person thinks that the whole page is 
visible to him at once. The span of prehension is about five 
letters, i.e., the number of letters which can be grasped in 
one act of attention, as for instance by a momentary exposure, 
is limited to this small number. Yet, by practice, words 
have become united in unitary complexes, and sentences into 
larger complexes, which function as wholes so that by a ang^ 
act of apprehension we can take in about thirty letters pro- 
vided that they constitute a sentence. Anybody who reads 
characters in a foreign alphabet such as Greek or Hebrew can 
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easily dislingniah what is ‘ seen ‘ from what is supplied by the 
nund’s store. 

So, too, we are able at once to recognise the most compli- 
cated figures if they are presented in qruunetrical form as a 
whole though the analysis into constituent lines may not be 
possible. A good deal of the esthetic feeling accompanying 
sjmimetrical shapes is brought about by such facility in recog- 
nition. In a similar fashion, as has been often pointed out, 
we may find no difficulty in hearing the actors on an English 
stage, yet if we go to a foreign theatre we are at once struck, 
not so much by the efiort to follow the language as by the 
iffiysical difficulty of hearing ” the speech. Such an experi- 
ence makes us vividly realise how slight are the ' cues ' which 
sensation supplies to our perceptions and how much interpreta- 
tion is necessary in order to give them meaning. Words can 
be read at distances from the fixation point of the eye at which 
single letters are not recc^^nisable The length of the words 
and their characteristic general form as visual wholes are 
suffiaent for recogmtion. For the same reason it has been 
demonstrated that words are recognisable when formed of 
letters not separately identifiable owing to their size or their 
distance from the eye. The whole word must consequently be 
taken in as a single unit in which certain forms are determin- 
able and the rest mdifierent. Only when the sequence of 
letters is unfamiliar is it necessary to be able to see the indivi- 
dual letters, as we find in twilight, when the power to read our 
own language may be unimpaired whilst a foreign language 
in which we are not very competent is <mly legible with 
increasing difficulty. 

With greater familiarity the stimulus which determmes 
the reading act becomes slighter and slighter. Fewer and more 
tetchy ‘ cues ’ are necessary in order to touch off the act of 
recognition of word or phrase. A few dominating letters or 
shapes are a sufficient stimulus to enable us to supply the 
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rest of the word in visual form. There is mnch of what is 
knofwn as preperoeption — the seeing in the lig^t of what has 
been previously acquired, the oMnpletion of vdiat is only 
partially given and the reading of meaning into qnnbols. 
The dominating, or charactoistic fonn is filled out the 
mind's eye into the oomidete visual form of the word or 
{dirase. The reader reacts not to the mere visual ^pe but 
to its acquired significance, or as Professor James says, " it 
is the total sitnatkm which is the 'object' on which the 
reaction of the subject is made." If he had substituted the 
term ‘ acquired meaning ’ for ' total situation ’ this statement 
would be an admirable summary of what the child does when 
reading. 

The early reading of cbildten is universally accompanied 
by lip movements and even though no sound is made the 
movements are accompanied by an inner speech. Now this 
inner speech without noticeable movements of the organs of 
articulation is also common amongst adults. Its elements 
are both auditory and motm:, bat it would be a mistake to 
suppose that it con^sts of the same elements as words when 
written or printed. Fot it must be remembered that there is 
no phonetic basis for the divirion of a sentence into wmds, 
still less of words into syllables or letters. In natural speech 
the sentence or phrase is an unbroken continuum which 
grammatical analyris has divided into words vhkh are later 
sqnrated artificially into letters, in much the same way as the 
separate pictures of a dnematcigraphic film break up the ccm- 
tinuity of movement into a series cf static views. The printed 
page gives an erranecras idea of the ocrarse dl thought whilst 
reading or in inner speech, as it is not essential that the mind 
should grasp the details in ordo: to understand the whole. 
For as Professor Stout has poiuted out " it is certainly possible 
to think of a whcjle in hs unity and distinctness without dis- 
cerning aH or even any of its cmnponent details," as when we 
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think, e.g., of the meaoing of sodh a term as ‘ wealth ’ without 
having any picture of a bale of goods or a sack of gold. 
Generally, written xx spoken words, and the same applies to 
inner speech, suggest simjdy their ttuamng which is appre- 
hended at once without recourse to mental imagery. If, 
however, for any reascm we axe pulled up or stop to reflect or 
ate baffled, then and then only does explicit inner speech tend 
to arise. Acoodin^y, it has been found experimentally 
that a characteristic correlate of slow reading is inner speedi. 
Sudi awareness of the whole without discernment of the 
parts has been called implicit i^iprehension, the details 
becoming exiflidt as occasion arises. A few visual dues are 
adequate stimuli to arouse a whde wealth of meaning impli- 
dtly apprehended in internal ^)eech. In learning to interpret 
the symbols of !^>eech hy reading, the child daily reproduces 
for us, as in a microcoam, the characteristics of the mental 
evolutian of the race in its effcals to grasp the meaning of the 
macrocosm. So the best introdnctnm to the study of educa- 
tional psychdogy is to be found in an examination of tbe 
steps by which a child learns to read. 



CHAPTER III 


THE STUDY OF OBSERVATION 

Pr e p er ce pti cn — Plan <rf Investigation— The Time Factor— Subjective 
Activity— Quantitative ResnltB — Qnalitative Coac h ii J o n s 

PREPEBCEPTION 

The examination of ^ledmens, the study of pictures, charts 
and diagrams, and so on, is an essential part of the technique 
of teaching in most subjects. Apart frmn the appeal to the 
senses, these devices are rij^tly supposed as we saw in the 
preoeding chaptor to assist understanding. Every practical 
teacher knows, however, that the mere looking at pictures or 
objects or even the uncontrolled manipulation of them no 
more assists comprehension than strolling ronnd a picture 
gallery develops appreciation of art No imderstanding with- 
out insight. The educational value of sensory aids depends 
on a training in observation, and it might be supposed that 
experimental psychology would offer some aid in the study of 
the {vocess The present chapter is the first contribution to 
such a study and experimental details are given to assist 
future investigation. There is an obstade in the way of this 
inquiry which we shall frequently encounter when dealing 
with other matters. It is difficult to discover rdio placed the 
obstacle there, but possibly Herbart with his doctrine of 
apperception has the greatest responsibility. 

According to his view all conative activity was denied to 
the sul^ect and transferred to the presentatkms for, said he. 
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“in the sool there are only jnesentations, out of ^dtich all 
that is in conscioasness must be constructed.” He proceeded 
forthwith to daborate a dynamics of the presen t a t i o ns with 
the apiHoptiate difierential equations in the place of subjective 
forces. Such a parody of mental activity taken over into 
educational p^chology led. as might have been anticipated, 
to a mechanical view of the educative process. But though 
the doctrine died in the educational world frantic efiorts are 
made by the up-to-date psychologists to revivify it. There is 
supposed to be, as we saw in the first chapter, an obscure com- 
partment, the unconscious one, in which ideas and images 
and affects crowd and jostle each other in their attempt to 
get into freer compartments. They do all this by themselves 
without any help from the consdons subject. All that he 
has done is to shut them up and woe betide the man who does 
so consciously or unwittingly for they are so anxious to get 
out that they produce neurotic and other symptoms. The 
unfortunate subject can only look on and wonder what the 
pother is all about, for he never knows, and having no mental 
activity of his own he is powerless. This theatrical show is 
called dynamic or functional psjrchology apparently because 
the subject has no functicm to perform. 

If there were anything to be said for the theory it ought to 
be possible by providing opportumties for the formation of a 
set of images to exhibit their mdependent activity. Now the 
experiment described in this chapter offered ideal conditions 
for the establishment and arousal of visual images and their 
subsequent use in the process of observation. The detailed 
observations shew that there was no sign whatever of any 
activity by the images themselves apart from the conscious 
control of the subject. Previous activity exerted by the sub- 
ject facilitated future activity and made observation easier 
and more sjrstematic. It is perhaps goin^ too far to say that 
images have no part to play in the process, but it is an inci- 
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dental or subordinate tme. If it were desirable it would be 
quite possible to describe the whole of this process of observa- 
tioD by ngtng the notion of mnprnir causality without men- 
tjoning any images. Meanwhile it is safe to affirm that all 
attempts to dispense with the notion of subjective activity on 
the basis of experimental wotIc have so far completely failed. 
We diall b^in our study of observation with some account 
of the process of voluntary attention since on this effective 
observatkHi depends. 

In summarising the results of jaevions experimental 
investigations on perception in mder to discover the nature 
of attention Professor James came to the conclusion that 
three factors were involved ; namely, the organic process of 
adjusting the sense organs, ideational preparation, and 
inhibition of irrelevant movements and ideas.* He considered 
that, in voluntary attention, the jancess of inhibitioin was 
merely an incidental feature and not an essential part of the 
process. It is evident also that consdous inhibition presup- 
poses attention and, therefore, cannot, without circular 
reasoning, be used to account for it. The accommodation of 
the sense organs, although necessary for sensorial attention 
and probably always present in ideational activity, is a matter 
for physiology and need concem us no further. In any case, 
such adaptation is only a favourable condition of attention. 
We are left, then, with ideational preparation or preper- 
ception as the distinguishing feature of the attentive process. 
It is necessary, however, to avoid the doctrine of presenta- 
tionism previously mentioned, according to which presenta- 
tions are r^;arded as entities mteractmg amongst themselves ; 
and to do so we must keep dearly before us the fact that the 
interaction of presentations is always dependent ultimately 
on attention.* The mistake here alluded to is especially 
jnievalent amongst experimentalists who are apt to confuse 
the conditions favourable to atteutkin with the attentive 
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process itself. Such process as we have affirmed invcdves the 
conception of mental activity, v^iich is evident whenever a 
cooscions state is the result of previous conscious pmouB. 

The term preperception was first used by G. H. Lewes. 
He poiated out that the effect of previous experience was to 
enlarge our present perceptions making ns more and more 
independent of the immediate stimnlns, more and more 
masters of the external world. The present is largely the 
resultant of the past revived as a present experience, " and 
this revival makes ^«perception a factor in perception.” 
In the same way a new idea ” must be prepared for, pr&- 
conceived by the exhibition of its points of similarity and 
attachment with familiar conceptions.” Both a new otqect 
presented to sense and a new idea presented to thought must 
be “ soluble in old experiences ” before either can be per- 
ceived or comprehended. These phenomena have, of course, 
been long recognised. Thus, in the ” Midsummer Night’s 
Dream ” we read : 

” Such tricks hath strong imagination. 

That, if it would but apprehend some joy. 

It comprehends some biinger of the ]oy ; 

Or in the night, ima gining some fear. 

How easy is a bush suppos'd a bear ! ” 

And WordswOTth wrote : 

*' Of all the mighty world 
Of eye, and ear— both what they half create 
And what perceive." 

Again in all ambiguous geometrical figures and patterns, a 
strongly imagined effort to see one form rather than another 
is usually successful in making us perceive the expected shape. 

In bis study of attention ProfesscH' James, following 
Lewes, states the thecvy of prepercepticm as follows: "the 
oMfy things which we commonly see are those which we pre- 
perceive and the only things which we preperceive are those 
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vAiich have been labelled for us, and the labels stamped into 
our mind. If we lost our stock of labels we should be intel- 
lectually lost in the midst of the world." This doctrine, so 
vivaciously affirmed, consists of two distinct parts which, if 
true, are both of fundamental importance to educational 
theory. The first is that effective observation depends on 
preliminary knowledge of what we are about to observe ; 
and in some sense this must be true since the tramed observer 
is more efficient in his own department than the untrained. 
The second statement is that language or an adequate ter- 
minology is essential to preperception Both these positions 
are experimentally examined in this chapter so as to discover 
the precise difference made by previous knowledge and 
whether language is essential to the process of observation. 


PLAK OF INVESTIGATION 

Experiments with these aims in view were performed with 
over eighty University graduates, mostly honours men, 
taken in sets ranging from six to twelve in a group. The pro- 
cedure emplojred with the last two groups is the most satis- 
factory and will be described m detail, but as the earlier 
experiments indicated by their results certain essential 
improvements in method they will be touched upon here. 
In general, the experiments were conducted on the following 
plan. Lantern slides were prepared, showing suits of armour, 
which were projected on to a screen in front of the subjects 
who were told to observe the picture as accurately as possible, 
as they would be asked to describe in writing all they had 
seen. After the first shde had been closely observed for 
about one minute it was withdrawi., and the subjects were 
told to note down immediately every detail they remembered 
m as concise a form as possible and also to state any general 
observations they had made. No time limit was imposed 
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and each signed a declaratum, before giving up his reocnd. 
that he had tried but could not recall anything else. The set 
of subjects was now divided into two groups, one of which had 
a lecture in which the structure of a suit of armour was 
explained and illustrated by slides shewing drawings of each 
part, and the technical names of the parts were written up on 
the board. It was found that none of the sul^ects had any 
but the vaguest knowledge of armour, derived from hazy 
recollections of pictures or casual visits to museums, and the 
technical terms were almost absolutely unknown ; only three 
or four of the total number of students examined knew an 
odd term or two, but hardly knew exactly to which part it 
applied. When the lecture was over the two groups were 
again combined into one set and were shewn another shde of 
armour for one minute ; then thqr recoaded their observations 
as before Introspective records were also made. In this 
way it was possible to compare two groups ; one with, and 
the other without definite preperception. Marks were 
assigned on the following scale. Two were given for each part 
correctly noted (e.g.. neck guard, wings on knee) ; one mark for 
each position crarectly recorded (e.g., left foot advanced) ; and 
one mark for each correct description (e.g.. arm guard chased ; 
solerets pointed). The same numbers with a negative sign 
were assigned fw incorrect observations under these heads, 
i.e., marks were subtracted. 

The first set of subjects examined consisted of twenty- 
three graduates of average age 26 years. When the first slide 
had been shewn and records of observations had been made 
they were divided into groups L and N consisting of eleven 
and twelve respectively. The lecture was given to group L 
and immediately afterwards both groups were ctanbined 
and shewn the second ^de, and then a third slide ; records of 
observations and introspections being made after each. 

For group N the average marks for the three slides were 
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20, 22 and 25 (the medians being 21, 24, 20) ; for group L 
the averages were 30, 38 and 38 (medians 30I, 37^ and 38}). 
It win be seen that the groups were of unequal merit at the 
beginning and that the group which had the lecture improved 
relatively only sli^tly more, if at aU, than the other group. 
The outstanding feature of these marks is the surprisingly smaU 
difierence made by the lecture in the power of observation. 
The introspective records make clear the reascm far this ; for, 
after the second slide, half the subjects in group L complained 
that the endeavour to remember the technical terms confused 
them and made observation more difficult. Some of the intro- 
specti(HU may be quoted as they iUuminate different points. 
Thus one subject said: "The technical terms vrere of use 
only in so far as they broke the suit into pieces thus indicating 
what parts to look iar." Another said ; " The knowledge of 
technical terms enaUed me to work systematically.” and this 
was confirmed by several. ” The lecture aided the observa- 
tion in that I used the sequence of the lecture and was able to 
atUtcipaU ejects, e.g , I looked at once fco' the lance rest " 
This may be compared with the following : " I wonld not have 
seen the lance rest if I had not expected it. 1 had to search for 
it. The lecture hindered observation because of the technical 
terms. If mme time had been given after the lecture this 
might not have happened. The lecture, however, was of 
direct assistance in that after it much less attention was paid 
to such details as decoration which was immediately dismissed 
as Milanaise, chasing, etc. InlAtsway technical terms helped.” 
The next two records indicate clearly why the lecture made so 
little difierence. ” The lecture aided me because (a) it pre- 
pared me to deal with the suit part by part ini^iead of wonder- 
ing where to begin ; (6) it was a guide to parts to look bx. 
The terms helped observation when they were thoroughly 
known but hmdered vffien I had a difficulty in remembering 
them.” “ The half-leamt terms obtruded when observation 
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was going on, tending to a mixture of two endeavours — ^to 
observe, and to fix on the right terms ; with the result that 
neither was properly accomplished. In the few cases iriiere 
the name was recalled without effort, the observation was 
helped.” 

It is evident that the chief effect of preperception is to 
introduce order into the observation and that technical 
terminology is only of assistance provided that it is 
thoroughly wdl known. 


THE TUfE FACTOR 

With the next set of sixteen subjects special care was taken 
to see that the technical terms were well known, for which 
purpose the lecture was repeated twice and the tenns 
emphasised Questions were also invited and answered. In 
order to secure a better comparison the subjects were divided 
into two groups of equal ability as measured by the marks 
obtained on the first dide. Two slides only were shewn this 
time The results were puzding smce the group that had the 
lecture seemed to have profited by it astonishingly little 
compared with the other group, as the following figures 
indicate. The average marks of group N (the uulectured) 
for the first and second slide were 17} and 31 (medians 15 and 
29) ; for group L the averages were 17 and 34 (medians 19 
and 33J) A further set of eighteen subjects gave the follow- 
ing averages for initially equivalent groups; group N, 19^ 
and 37 (medians 20 and 35) ; group L, 19^ and 51 (medians 
21 and 53). This last result is much more what might have 
been expected i priori. There were still baffling results 
obtained with other subjects owing to the eagerness of the 
groups who had the lecture to concentrate on detail and to 
neglect general features, which neglect caused a certain group 
of L subjects to score less than its equivalent N group m 
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t22e second slide. Also several of the men required more 
practice to adjust themselves to the experimental con- 
ditions. The e^qjeriment was so interesting to nearly all 
the subjects that their eagerness militated against the calm 
which is essential to this kind of work ; especially when 
they were shewn the first slide. It was evident, also, that 
merely being familiar with the structure of armour and the 
terminology was not sufficient to display the full effects of 
ideational preparation. The subjects ought not only to kam 
their lesson but to have a sufficient period to digest it. 
Adequate time for mental assimilation of the knowledge given 
by the lecture turned out to be the kernel of the problem of 
observation. Attention is facilitated by preperception only 
when this condition is fulfilled. Time is of the very essence of 
the problem. During the interval there is an actual stamping 
in of the previous knowledge, a phenomenon to which Dr 
Ballard has given the name of Reminiscence. He sa 3 rs: 
" The belief that the change that takes place in the nervous 
S 3 rstem during conscious learning is to a certain extent con- 
tinued when the learning has ceased is forced upon us when 


physical basis is marked and manifest.” He gives as instances 
the improvement of skill in swimming, skating, typewriting, 
etc., which occurs in the intervals when no practice is being 
taken ; and concludes that ” an actual modification of brain 
stru c tu re, of the same nature as that which is supposed to 
occur during learning, gradually goes on during the intervaL” ■ 
The Mily objection to this view is that the changes are supposed 
to be purely nervous. There seems no sufficient reason to 
doubt that mental changes of a similar kind also take [dace 
during periods of inactivity. The results of the present 
series of eiqieriments have convinced the author that mental 
changes, leading to better ^tematisation of facts and more 
adequate assunilation of tenns, take |dace after the canackms 
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SUBJECnVB ACnVlTY 

The final method of experiment adopted, which proved 
satisfactory in bringing to light the effects of i»eperception, 
may now be described. Sheets of paper were distributed to 
the subjects, divided into two columns with a subdivision for 
intro^>ective remarks. The purpose of the e^qjeriment was 
announced as being the attempt to discover the difference 
made in observaticoi by a jneliminaiy knowledge of ^nhat 
one is about to observe ; and the subjects were also told that 
they would be asked to describe on their sheets everything 
th^ could remember. Th^ were likewise informed that 
suits of armour would be {Hrqected from the lantern on to 
the screen. Slide (i) was then on a screen in a darkened 
room for z| minutes. This time was discovered by several 
prdiminaty trials to be the optimum. All agreed that the 
time was sufficient for a complete observation, but when they 
were asked at the end of the whole experiment for how long 
they thought the slides had been shewn their answers varied 
from z minute to 5 minutes. If a longer time is given several 
subjects begin to get restless and ate apt to let their attention 
wander ; with less time they feel hurried. 

The slide was then withdrawn and immediately afterwards 
the subjects were asked to state in one column in brief cata- 
logue form every detail they could recall, and subsequently 
in the other column any general observations which could not 
conveniently be considered as detail. Any remarks th^ 
wished to make, not of an observational nature, were to be 
placed in the introspection column. As much time as was 
wanted was given to making these records, at the end of 
which the subjects wrote and signed the declaration “ I have 
tried my best bat cannot recall anything else." No sheet 
was accepted without this statement. 
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What the subjects were really trying to do was to read off 
from their memory image the details which thqr had noticed 
during their observation of the picture. It may be objected 
that a good visualiser will be able to decipher details which he 
has not observed, but, as it were, photographed and subse- 
quently developed. But this view has been shewn to be a 
mistake. The best visuahsers, who claim to have perfect 
imagery, are not capable of reading off details which they have 
not definitely attended to It has been demonstrated, for 
instance, that such a person claiming to retain a complete 
mental picture of the front of a building (say) is unable to 
read off the number of pillars unless he has definitely counted 
them. Professor Woodwcath, as the result of the study of his 
own imagery asserts that '‘it always consisted of facts 
previously noted." He goes on to say that " an actual situa- 
tion presents an almost unlimited variety of facts or features, 
of which an observer notes a few, the rest remaining undis- 
criminated in the background. . . . Later he may ' remember ’ 
the situation, but this is not to reinstate it in its original 
multipbcity or continmty. He recalls the features which he 
has observed, or some of them, but not the great mass of them 
which remained in the background. lacking this setting or 
background, he is not in a position to make any fresh observa- 
tion in recall." * Professor Woodworth's conclusions have 
been repeatedly confirmed in the course of the present investi- 
gation and also in some experiments undertaken by a totally 
different method by the plesent author. In brief, tee cannot 
study mental imagery without reference to mental actwify and 
all that preperception can do ts merely to facilitate such activity* 
The next step in the method was to interchange the records 
amongst the subjects. The picture was again thrown on to 
the screen (this time in the lighted room) and they marked 
each other’s papers in accordance with the scheme given 
above. Every doubtful point was referred to the authm 
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far his final dedskni and he subsequently examined the sheets. 
This method of marking has the great advantage that it forces 
the subjects to ezanune the picture in detail and stimulates 
interest and competition amongst the groups, which is neces- 
sary in this type of experiment. The method of evaluating 
the marks must take into account the fact that both groups 
have some practice in preperception ; and this has been done 
in the calculations made below. 

The whole process was repeated with a second slide (2) 
which was also shewn for minutes and marked in the same 
way. The marks for the two performances were added to- 
gether and, on the basis of the totals, all the subjects were 
divided mto two groups of equal ability. For the particular 
set of fourteen subjects whose results will be considered in 
detail the combined marks for the two dides were 354 for 
group L (the lectured group) and 343 for group N (the non- 
lectured group). It was not possible to get closer totals, as 
one subject proved so considerably superior to the others. 
The adA'antage of combining two sets of readings lies in the 
fact previously noted that some habituation is required in 
order to allow several of the subjects to adjust themselves to 
the experimental conditions. 

A lecture * on the structure of armour in which all the 
parts were named was now given to group L, the other group 
being dismissed. It was repeated twice and the various 
portions of a smt of armour were shewn on the screen, each 
technical term being written on the board. At the end of 
the lecture, slide (i) was agam projected on to the screen 
and the parts indicated by name. Finally, the terms were 
copied into note-books by the subjects who were told to 
go over them daring the following week until they were 
perfectly familiar with them. Questkms were freely asked 
and answered during the lecture. In this manner the seven 
subjects of group L were enabled completely to assimilate all 
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the tenns and the details of the stnictiire of armour, thus 
being placed in a most favourable attitude for preperception. 
All the subjects successfully learnt and could use all the 
terms fteely. Exactly one week later both groups were 
recombined and two further slides (3 and 4) were exhibited, 
as before, the details of procedure being the same. 

At the conclusion of the whole experiment, when the records 
had been marked and given up, the following questions were 
answered. Those who had the instruction stated whether 
and how their observation had been aided or hindered by the 
lecture and the technical terms ; those who did not have the 
lecture stated whether the absence of a terminology hindered 
observation and in what manner They were expressly 
enjoined to give no theory but simply to describe their 
experience. 


THE QUANTITATIVE RESULTS 

The combined marks for each subject for shdes (i) and (2) 
at the first sitting, and for slides (3) and (4) at the second sitting 
are given below : 

WtOmU prehmimay knowledge [Shdes x and 2) 


Group L 

Group N 

Subject 

Marks 

Subject 

Marks 

A 

94 

P 

61 

B 

54 

Q 

60 

C 

53 

* 

53 

D 

51 

5 

57 

E 

43 

T 

42 

F 

39 

U 

41 

G 

2 Z 

V 

29 

Mean 

50'6 

Mean 

49 

m.d. 

I4'2 

m d. 

10 


Coeffiaent of variation,'* 28 Coefficient of variation, 20*4 
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A week after the lecture {Shies 3 and 4) 
Groap L Groap K 


Snbiect 

Haiica 

Subject 

Marks 

A 

153 

P 

85 

B 

114 

Q 

94 

C 

107 

R 

75 

D 

107 

S 

55 

E 

102 

T 

45 

F 

118 

U 

81 

G 

82 

V 

67 

Mean 

III -9 

Mean 

717 

130 

m.d. 

14*1 

m.d. 


Coefficient of variation, 12-6 Coefficient of variation, 19 

The efEect of organised preperception can dearly be 
discerned in the differing variabilities of the groups. For the 
□nlectured group N remains |Hactically constant in this 
respect ; whereas the group L displays a marked decrease in 
variability. It is important, for the theory of education, to 
realise that systematic training tends to produce greater uni- 
formity withm a group. Group N had, of coarse, some train- 
ing in the observation cd the first two slides and in marking 
them, but such training was undirected by precise knowledge, 
and unsystematic as compared with that of group L. Experi- 
ments of this nature may serve to difioentiate the relative 
values of class instruction and individual work especially for 
weaker pupils ; since the decreased variability, as the figures 
shew, is brought about by levelling up the less able whilst the 
trained group as a whole and individually shew better results 

If we desire to compare the trained group mth the im- 
trained from the point of view of the relative difference made 
1^ preperception, we must resort to the statistical device of 
using as our unit the standard deviation of the groups. For 
if one group yields more variable results than another this 
implies that variation in this group is easier than in the other. 
The crude figures in the above tables were converted mto 
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multiples of these units, yielding the following numbers when 
cleared of decimal points. 


Group L Gioup N 

Murks (in terms of v) Marks (in terms of a) 

Slides fiUdM Slides Slides 


Subject X and a 

3 aad4 

Subject X and a 

3and4 

A 

60 

85 

P 39 

47 

B 

34 

64 

Q 38 

53 

0 

34 

60 

R 34 

42 

D 

32 

60 

S 3 ? 

31 

E 

27 

57 

T 27 

25 

F 

25 

66 

U 26 

45 

G 

13 


V 18 

37 


Mean 32 

03 

Mean 31 

40 


As the figures are now comparable, we shall not be far out 
in assuming that if group L had no lecture they, too, would 
have risen to an average of 40 instead of 63. Consequently 
23 marks is the gain due to preperception ; and to find the 
percentage gain we must start not from their original average 
mark namely 32, but from 40 This is a gain of 57-5 per cent. 
To put it otherwise, these figures shew that as a result of 
preperception the trained group is able to observe somewhat 
over one and a half times as much as the untramed group ; 
which implies, as pointed out previously, that they are capable 
of so matiy more separate d^nite acts of attention. 


THE OUAUTATTVE CONCLUSIONS 

Having thus obtained a numerical estimate of the efiects 
of preliminary knowledge in fadhtating attention, it is time 
to consider the non-quantitative results which are, perhaps, 
of more significance. In deahng with these use will be made 
of the records of the whole the eighty subjects and of their 
introspections. 

One of the most important differences made by prqier- 
ception is very difficult to describe, as it is so essentially 
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subjective. The observer feels that his mental energy is 
being more efEectivefy spent and this tends to make him feel 
more active Snch efiectiw use of mental effort is accom- 
panied a distinct feeling of satisfaction, which seems to 
make the effort easier. Thus the person at one and the same 
rime feels that he is more active with less effort. One of the 
N subjects put the matter in this way: “Lack of terms 
distinctly hindered my observation. I knew one tedinical 
term frt»n reading Scott (tasset) and 1 always looked first to 
that part of the armour and had a feeUng of sttrmess about 
this. Lack of terms hindered the mental separation of the 
armour into details ; I could only remember eadi detail as 
soon as it was separated." 

After the lecture the subjects of the L groups took the 
initiative and went out on a voyage of active exploration to 
discover the definite parts named ; whereas previously the 
picture, as it were, had the initiative and the person was 
passively trying to remember what it offered to h i m . Or, to 
vary the figure, just as an animal expecting the aj^earance of 
its prey is ready to spring with all its musdes pre-adapted for 
that purpose, so the person expecting to see certain details 
in a picture has his mind prepared ready to pounce upon them. 
Owing to this difference of attitude it frequently happened 
that the elaborate decoration which was a feature of the last 
two slides confused or baffled those who had no lecture, so 
that they lost the wood for the trees ; but this never happened 
with the lectured group who were able to diarnwg the decora- 
tion with a name, and subsequently to remember its nature. 
These experiments, therefore, yidd confirmation of the view 
that recollection of an observed visual fact may be based on 
purely verbal imagery without any sensorial image of a visual 
nature being present. ' 

It will be remembered that the subjects were asked, at the 
end of the experiment, to say bow the lecture and the know- 
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ledge of terms had helped their perception of the picture. 
The records shew that the greatest help is given in snpidying 
a plan for the observation, i e. in malring it mote systematic 
and definite. Recognition beonnes more rapid as a result of 
preperception, and more certain — ^no subject ever complained 
that he could not see a detail after the lecture was given. The 
lecture makes the details stand out from the picture ; as one 
subject said, " The OTdinaty parts were emphasised because 
one knew where to look for them. V^thont the lecture it was 
the curious or outstanding parts that were noticed.” The 
latter part of this statement is open to challenge. In the 
fourth slide the size of the ‘ lance rest,' when projected on to 
the screen, was about two inches in length and formed a 
conspicuous feature ; but it was hardly ever seen by a subject 
who did not know what it meant. In fact, it was this object 
which induced the writer, after the first set experiments, to 
insist on the declaration that everything that could be remem- 
bered had been recorded, as it was difficult to persuade a 
person otherwise that he had missed so conspicuous a feature. 
In one shde where the lance rest was inconspicnons owing to 
the ornamentation, it was never overlooked by those who 
knew what to look for Finalfy, the absence of expected parts 
is immediately noticed ; several subjects declaring that they 
needed only to look for missing parts after the lecture in order 
to take in the picture. One subject of an N group ^o had 
considerable artistic skill pointed out a curious difficulty. 
He said that he failed to observe the picture accurately, in 
detail, because he could not separate constructional from 
decorative lines owing to lack of prehminary knowledge of 
the structure of armour. 

With regard to terminology it became evident that its 
chief use was to facilitate description, i.e. to make it more 
concise, more ‘ telescoped.' But this is not all ; for frequently 
the mental image needed a wmd to fix it, that is to say, the 
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terms formed ‘ pegs,’ as one sabject said, on «iiich to * hang ’ 
the detailed observations as they were made. Closely con- 
nected with this is the aid given in discriminating parts by 
the use of words. Words make the dissectum of the suit into 
parts much easier. Fm this purpose it is essential that the 
names should be perfectly familiar. The following intro- 
spective record illustrates this : " Terms did not help me 
because I thought of the armour in terms of my own making. 
My method was to consider the parts of the body covered 
and then the name. Breast plate was ‘ breast plate ’ in my 
mind and ‘ cuirass ‘ only by an effort of memory. This does 
not apply to ‘ greaves,’ since I happen to know this term as a 
literary one.*’ 

We can best, perhaps, see the utility of terms by noticing 
vdiat the subjects who had no lecture reported. " With 
terms," said one, " I would have tabulated all the possible 
parts into a generalised suit of armour and I should have 
then gone through the given suit checking these off " In 
other words lack of terms prevents generalisation Another 
subject stated that " Lack of knowledge of structure and terms 
hindered me owing to lack of definite starting points, and 
definite systematisation in classifying parts. Also by necessi- 
tating the use of roundabout phrases, which was apt to turn 
my concentration on the visual image to concentration on 
the terms expressmg it." Several others pointed out the 
necessity of putting their observations into language, whilst 
the slide was shewn, in order to recall the detail later. Thus 
one particularly conscientious observer made the remark : 
" I could have mentioned several other points, but having no 
terms I was quite unable to express what I had noticed." 
He really meant that his memory image failed because he had 
no terms with which to retain it. Another remarked that he 
had a difficulty in retaining the relation of one part to another 
and he thought that terms would have helped him in this 
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respect. Seme few, however, denied all this and maintained 
that the absence of terms simply made their descriptions more 
clumsy. We are here probably dealing with ultimate difter- 
ATifAg in make-up. 



CHAPTER IV 


MENTAL IMAGERY 

Pnmary and Secondary Preaentationa — Vanetiea of Imagery — Imagery 
and Feeling — ^Meaning — Imagery and Learning 

PSnLAKY AND SECONDARY PRESENTATIONS 

The scientific investigation of mental imagery received its 
initial impulse from Galton who attempted to study mental 
contents by the comparative method.* He submitted a 
guestumnatre to certain selected individuals of high intel- 
lectual standing containing questions framed so as to help 
their introspection. He asked them, for example, to state 
definitely what was in their mmds when they made an attempt 
later m the day to recall the appearance of their breakfast- 
table. His questions were chosen so as to secure replies based 
on introspection with regard to dearness, vividness, stability, 
etc., of the objects appearing in the effort to remember. 
Galton started with the presupposition that visually evoked 
objects were more likdy to occur and more important than 
others and consequently his questions were in the main about 
visual things. Dr Betts considerably improved the question- 
naire method by asking an equivalent number of questions 
about objects bdonging to the different sense modalities of 
sight, hearing, taste, touch, etc., so as to counter any undue 
emphasis on a particular sense.* His questions were mote 
carefully chosen so as to guide introspection to very definite 
points and his subjects, who were University students and 
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teachers, were required to state whether the objects mentally 
recalled were as dear and distinct as their originals or only 
moderately distinct or whether, in fact, no object at all was 
present when the attempt at recall was made. A table of 
seven grades of vividness and distinctness was placed before 
the subjects, ranging from vividness which could not be dis- 
tinguished from reality, to complete absence of vividness; 
and they were asked with reference to each mental object 
recalled to assign a number representing its grade. It will be 
convenient to caD mental contents which are aroused m the 
absence of the sense objects to which they refer by the name 
of secondary objects or presentatioas. 

As a result of Galton’s mquiries it had become the custom 
to classify persons as visiles, audiles, tactiles, mothes, etc , 
according to the kind of content or secondary objects with 
which they were endowed and vdbich they emplo}^ naturally 
m the mental processes of remembering, imagining, reasoning 
and the like. Dr Betts’ study of 47 men and 96 women led 
him to the conclusion that few, if any, were absolutely incapable 
of evoking secondary objects belongmg to every sphere of 
sense. He found that the three highest grades of vividness 
and clearness were distnbuted amongst his subjects in the 
following proportions . visual, 68 per cent. ; auditory, 65 
per cent. ; cutaneous, 61 per cent ; gustatory, 58 per cent. ; 
kinaesthetic, 57 per cent. ; organic, 55 per cent. ; olfactory, 
50 per cent The author of this book has found a very similar 
distribution amongst various groups of Umversity graduates. 
These figures, shewing the occurrence in roughly equal numbers 
of the different modalities, afford no ground for the classifica- 
tion into ear-minded, ej^minded, etc , if by these terms we 
mean to designate the native constitution of various people. 
On the contrary, they shew that clear examples of the various 
modes are to be found in different people in approximately 
the same proportions. The like results have been obtained 
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for school children between the ages of seven and fonrteen 
years, amongst whom an especially high correlation was 
found between the occniience of visual and auditory secondary 
objects. The diagram printed on this page from data col- 
lected by the author shews the same thing by the similarity 
of the distribution for the three chief sorts of imagery. 
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Explmnutum A must*oitmnr§ of 48 questions, 16 lefening to each 
of the three kinds of imagery. Every subiect, with a scale in front of 
him speafymg the meaning to be attach^ to the grades, decided to 
which gra^ each image belonged Grade I is the nighert degree of 
vividness and clearness. 

It must be borne in mind that in all the cases so far con- 
sidered we have been Himling with images voluntarily evoked ; 
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but the ability to recall these objects by an act of will is not 
a necessary indication of their ordinary use. Although it 
would be erroneous to speak of visual, auditory or other 
types of mentality in the sense of difierences in native constitu- 
tion with regard to secondary objects, there is no doubt that 
individuals do select and prefer to use different categories ; 
and if we merely intend to refer to this preference in actual use 
there is no harm in speaking of differences of type. The so- 
called ‘ pure types ’ are rare, if they exist at all , and there is 
reason to believe that the various modalities could, by practice, 
be kept approximately at the same level if that were desirable. 
Thus Professor Titchener states : “ my furniture of images is, 
perhaps, in better than average condition, because — ^fearing 
that, as one gets older, one tends also to become more and 
more verbal in type — I have made a point of renewing it by 
practice. I am now able, for instance, as I was able when I 
entered the class-room nearly twenty years ago, to lecture 
from any one of the three main cues. I can read off what I 
have to say from a memory manuscript ,* or I can follow the 
lead of my voice ; or I can trust to the guidance of kinxsthesis, 
the antidpatoy feel of the movements of articulation.” • 

This sort of evidence receives indirect support from the 
observation that the ability to evoke secondary objects belong- 
ing to any particular sphere of sense is not an influential factor 
in determining m what particular course of study a given 
indirndual will excel Thus a person who can readily recall 
visual objects will not necessarily prefer geometry or drawing 
nor will an individual who can easily reproduce tones take 
to music. In fact it has been shewn statistically that there is 
an absence of correlation between the grades of voluntarily 
aroused secondary objects and success in college studies, 
either on the whole or in particular branches of learning 

By an obvious analogy secondary visual objects or pre- 
sentations are called visual images and by an extension of 
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this comparison secondary objects of all categories are known 
as images of the primary presentations or objects. This 
terminology is part and parcel of current discourse and 
psychologists freely talk of auditory images, tactile images 
and so on. The student should bear in mind that all analogies 
are apt to be misleading and this one m particular has doubt- 
ful implications. It is usually supposed that images differ 
from sense perceptions quantitatively only and not qualita- 
tively and that this difference is mainly one of intensity. But 
it seems very difficult to believe that the image of sugar is 
merely a faint taste of sugar, for in that case a piarticularly 
strong image or a persistently repeated one would enable us to 
dispense with the real object, more especially in those cases 
where culinary art depends on the slightest sn^idon of a 
flavour. Whoever derived satisfaction from an artificial rose 
by eking out its form with an image of its odour ? Or who can 
cloy the hungry edge of appetite by bare imagination of a 
feast ? 

Unless the sense organ is stimulated there is a qualitative 
difference between a mental image and a sensation. In this 
respect visual imagery seems to differ from all other varieties 
of secondary presentations, for it has been asserted that the 
intense mental picturing of a secondary colour results in the 
sensation of the complementary colour, and also that the 
image of one colour may interfere with the after sensations of 
others ; which observations, if correct, would tend to shew 
that visual images exhaust the retina. 

The total disparity between primary and secondary pre- 
sentations is obvious to introspection, though the majority of 
psychologists seem unaware of the distinction. One very 
good observer has put the matter in an unimpeachable form. 
He says that to talk of reviving past mental experiences is 
not strictly correct, and gives as an instance his recollection of 
his morning's breakfast : " 1 have visual memory-images of 
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the breakfast-room. ... I have compound gustatory- 
tactile-thermal images of the taste of the porridge. ... I 
have an olfactory image of the smell of the coffee and auditory 
images of the postman’s knock. . . . Giving myself up to 
this memory experience, I know it is not exactly a reproduction, 
a renewal, a revival, a second edition of this morning’s sense 
experience. If I close my ejres and shade them, my field of 
vision, after a little while, becomes quite dark, and with the 
exception of the EigenUcht of the retina, I cannot discover 
anything. Pe^ I may as mudi as I like, into the darkness, 
not the faintest trace of the white of the table-cloth, ot the 
gold rim of the cups and saucers can I discover, not a vestige 
of a visual sensation. Nevertheless, I ‘ see ’ the breakfast- 
table quite plainly and vividly with the ’ Mind's Eye,’ as it is 
commonly expressed. That these memory-images are faint 
rqxodnctions of the sensations, i.e. weak sensations, sensa- 
tions of low intensity, is decidedly not true in my case, they 
are an experience, $«* generts. I consider myself a good 
visualiser. ... If, then, revival or reproduction is spoken 
of, these terms must not be understood literally." This 
sound introspection of a competent observer is in refreshing 
contrast with the confused nonsense talked by others about 
tfiwr Tin«»ntq1 imagery.* 

The best psychcdogical definition of a mental image, Le. 
a definition in terms of experience, is that given by Professor 
Colvin, namely, '* that activity of consdoasness in which an 
ol^ect of sensation is experienced as not immediately present 
to the senses.*’ * Unless the experience carries with it the 
feeling that the primary olqect is absent and only the secondary 
present, the psychosis is not properly described as a mental 
image. This Higtfngnigli p^ tliA Tmag g from all such mental 
objects as perceptions, illusions, hallurinatinns, dreams, etc., 
for all of these "are stamped with the quality which fnnctians 
for immediate sensory presence of the object" Vniat it is 
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that we really experience ^en a mental image is said to be 
{xesent will be considered later ; bat meanwhile we may say 
that for all the modalities, except possibly vision and not 
certainly there, the use of the same terms for imaginatian and 
sensation, namdy hearing, touching, etc., is unfortunate and 
only to be justified figuratively. The inability to discriminate 
between hallncinatioiis and normal mental imagery and the 
mental confusion thereby entailed is responsible for a psycho- 
logical abortion called the ' eidetic image.’ To the Marburg 
sdiool under the direction of Jaensch we owe the intro- 
duction of tbia monstrous confusion into child psychology. 
When the eyes are closed in a darkened room, and sometimes 
when they are open, hallucinatory visions are seen, brought 
about by pressure on the e 3 reballs. the slight stimulation 
due to lens adjustment, by changes m the convergence of the 
eyeball, etc. Under emotional tension as in delirium it is 
easier by slight stimulation to produce these halludnatuxis. 
Now, the same sort of phenomena are evident sometimes 
when one stares at a dark surface in daylight. If then a child 
is induced to look at a picture against a dark background and 
the picture is soon withdrawn he may be the victim of such 
hallucination so that he * sees ' the picture after withdrawaL 
It IS said that 6o per cent, of all duldren investigated, between 
the ages of ten to fifteen, produce these ‘ eidetic images.' I 
have been present at such investigations and have been 
convinced that the whole operation is due to strong suggestion 
by the influence of the experimenter and the surrounding 
conditions, and the observations are worthless. 

When Galton sent his questionnaire in the first place to 
distinguished men of science one of them made the following 
most pertinent rqdy.* “ It is only by a figure of speech that 
I can describe my recollection of a scene as a ‘ mental image ' 
which I can ‘ see ’ with my mind's eye ... I do not see it .. . 
any more than a man sees the thousand lines of Scqriiodes 



82 EDUCATIONAL PSYCHOLOGY 

vdikh tmder due pressure he is ready to repeat.” He received, 
to his great astonishment, the same sort of oonfessioa from 
several others, and it is difficult to see why he diould have 
been surprised by snch accurate observations. He also tried 
the experiment of suddenly accosting some person with the 
statement, " I want to tell 3ron about a boat,” and then 
inquiring what mental image was aroused by the word ' boat.’ 
One of his victims, a young lady, ^>parently anxious to pay 
him back in his own coin, assured him, presumably without a 
smile, that “ she unmediately saw the image of a rather large 
boat pushing off from the shore, and that it was full of ladies 
and gentlemen, the ladies being dressed in white and blue.” 
Another person, a philosopher this time, told him that the 
word ’ boat ’ aroused no definite image as he had purposely 
held his mind in suspense. Fnnn these and a large number of 
similar observations Galton concluded that scientific men and 
other thinkers have feeble powers of visual representation, the 
faculty being starved by disuse. He appears to have been 
too ready to accept the intrcspectiom of the young lady and 
some schoolboys at their face value, whilst rejecting that of 
more competent observers. We shall see reason in the sequel 
to doubt the accuracy of the introspections of untrained 
observers. What makes one hesitate more than ever in 
accepting such statements is the repeated assertion of persons 
who claim to have veiy clear and vivid visual images tha t they 
could draw from them if only they knew how to draw ; whereas 
artists who am draw assert that their *' imagery is so 
that if they had been unable to draw they would have un- 
hesitatingly said that th^ could draw from it.” Much harm 
has been done to p^chology by Galton's nnwatiness in 
dealing with his evidence about mental imagefy and his 
mistakes have been handed on unthinkingly until they fonn 
the chief data of many a professed psychologist. 
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THB VAKIBTIBS OF DCAGEKY 

Enoa§^ has been said to indicate that most of the primary 
objects of sense have their coimterparts in the secondary 
piesentations of i mag in atkwi. Now, an intq;ral feature of 
every primary presentation is some mnscnlar movement; 
thus in seeing the eyes are adjusted, in tasting the tongue is 
moved, in touch the muscles of the hand are brought into 
play, and so on with every sensory experience. In addition 
the muscular or Idiuesthetic sense, due to strains and stresses 
in the muscles and tendons and pressures on the joint surfaces 
brought about by gross movements of the limbs, pla)rs a pre- 
dominant part in all our activities, adding their quota to the 
tale of secondary presentations. 

Kinaesthetic or motor imagery has been widely investigated 
and it is convenient to have terms to distingoish its varieties. 
We shall use the word somamoior to designate the imagery of 
gross trunk, limb or head movements ; mammotor for those 
of the hand ; ocvlomotor for eye movements ; and voctmoior 
for images of the movements of the vocal organs. Although 
the majcHity of psychologists lay great stress on the impintance 
of Idiuesthetic imagery in mental latxesses there is a growing 
body of ofHiikm that what are called motor images are, in 
reality, incipient motor sensations. Thus the attempt to 
recall words by vodmotm' images is said to consist really of 
very slight movements of articulation definitely localised in 
the Ups, tongue, larynx, etc. Again the efEort to recall the 
movements of mmiing or a strcdce at tennis vdiilst sitting 
oomfortably in erne’s chair nuy result in the feeble reiiistate- 
ment of actual muscle, tendon and joint sensatioDs instead of 
somamotor images. Whether this is the wfaob of what is 
meant by motex- imagery or not there is Uttle doubt that 
careful introqiectkHi does reveal sUght resident sensatums in 
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the various organs when kuuesthetic imageiy alone is said to 

occur. 

Despite assertions to the contrary by those maintain 
that they experience secondary presentations with tiie same 
fullness of detail as primary |xesentations there seems to be 
little doubt that all such recall is more or less sketchy and 
symbohc. Those features only are reinstated which are 
relevant to the particular moment of recall and the absence 
of the rest is usually not noticed because our attention is 
otherwise engaged. This is especially true of kinaesthetic 
imagery where a bare sketch of a movement is adequate fa: 
our puiposes and even the sketch may be symbolic suggesting 
the movement rather than copying it. 

The various modahties of imagery do not occur in isolation 
and it is a matter of some difl&culty to distinguish between 
motor and visual imagery. Words may be recalled in vod- 
motor, visual or manumotor terms, and bodily movements as 
visual or somamotor images ; and it may be that in all cases 
all the varieties are mutually involved. Nevertheless, Pro- 
fessor Pear asserts that excellence in bodily skill may rest on a 
unique development of Idnsesthetic imagoy distinct from 
visual or all other types. Persons endowed with imagery of 
this sort would perceive and remember new movements, 
from the outset, in purely kinsesthetic terms. It is conceivable 
that if they could elaborate their particular talent in motor 
symbols that new concepts could arise and they could com- 
municate their skill to others in motor terms. The vogue of 
gymnastics, dancing and eurhjdhmics in schools would 
thereby be facilitated and a new mimetic art might be evolved.* 

AH such views rest on an assumption which is palpably 
untrue, namdy that secondary presentations can exist apart 
from their functioning or activity in much the same way that 
primary ol^ects have an independent existence. Now images 
are not stored up ready to be recalled when required. I can 
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produce the signature of my name at wiU, but it would be 
absurd to suppose that somewhere in my muscles the kin- 
aesthetic images are kqpt ready waiting to make their appear- 
ance like actors in the wings of a stage. Yet this absurdity is 
countenanced by many psychologists. There is no kin- 
aesthetic image apart from its Tise. When I say that I have 
such an image all I mean is that given the appropriate stimulus 
I can act in a particular way, i e. write Nothing further 
ought to be meant when I say I have a visual or auditory or 
any other sort of image. All these only come into being 
when some situation arises in which I must respond in a 
definite fashion either visually or otherwise. Thus if I am 
planning to lay out flower-beds in a garden I can do so easily 
if I walk about the garden or have a sketch of it in front of me ; 
failing this, a visual image of the garden is of service. It is as 
well to note, however, that I can do my planning equally well 
if I know the size of the garden and its shape in somamotor 
terms or in vodmotor imagery or even in words apart fcom any 
of these. 

There is one variety of imagery not 3ret touched upon, 
namely organic, i e. secondary presentations corresponding to 
organic sensations such as hunger, thirst and all other pnmary 
sensations dependent on particular bodily conditions It is 
doubtful whether such so-called organic images are not in all 
cases real sensations of minimum intensity The direction of 
the attention to any part of the body is likely to yield a sensa- 
tion m that part, which may be mterpreted to mean that 
sensations are continually occurring from all parts of the 
body but are usually ignored either because they are too faint 
or because of their unimportance. The mental importance of 
organic sensations lies in then relation to our emotional 
states which are among their most prominent causes ; and as 
we shall see later, a confusion is apt to arise between such 
states and what is erroneously r^;arded as imagery. 
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THE niAGBS OF CHUJDBEN 

It is universally believed that the imageiy of children is 
more vivid tlian that of adults, but after what has bear said 
this can only mean that they make more use of their images. 
The <mly certain way of discovering a mental image is by 
introspectkin. AU investigations vduch rely on indirect 
means, such as presenting material to be learnt by the ey^ 
or the ear alone and inferring the images from the corre ctn ess 
of the learning are, as the sequel will shew, erroneous. Binet’s 
method ■ of getting direct introspection is the correct {vo- 
cedure, but it is a difficult and treacherous one where children 
are concerned and the results must be accepted with the 
greatest caution. As the result ci a study of the introqiection 
of school diildren between the ages of 7I to 14I years Dr Rusk * 
mamtaias that imagery between these ages is particnlarly 
tidi and detailed, consisting <A all varieties ; auditory, visual, 
tactual, Idruestbetk, organic, etc. In some cases the imagery 
was said to be so vivid as to obliterate whatever was in the 
field of perception, producing an abstracted look due to con- 
centration on the secondary objects. It was also observed 
that the children themselves are firequently projected into 
their own imagery, so that th^ observe themselves doing 
things as though they were spectators of the scene, just as in a 
dream. This feature of sdf-projection was noticed in the 
diildren of all ages. Those of the most fertile imagery, how- 
ever, were by no means those of the highest school intelligence. 
Other observers, too, have found that the crnrelations between 
vivid and clear visual and auditory imagery and schod intelli- 
gence are knv, or it may be negative. A pupil may have dear 
and ooirect images of the illustrations of a lesson, for instance, 
and yet have learnt very little if he fails to grasp the nnder- 
l3diig meaning and rdaticHis. As far as school studies are 
concerned vivid mental imagery may be detrimental ot rather 
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it beaxs no relation to the effectiveness of the mental processes 
which it accompanies. Even in the lower mental processes 
snch as sensory Higrriminafififi of colours, musical tones and 
pitdi, ^pes, etc., imagery is helpful onty to a small d^ree ; 
less so in the case ol auditory than visual images. The value 
of sense training in schools, rightly urged by educational 
refomers such as Rousseau and Pestalozzi in opposition to 
the tdiance on words alone, rests on its intrinsic nature and 
its assistance in mOTital development, rather than on the 
cultivation of mental imagery. ’Without the sensory basis 
the thou^t processes could not begin to work, as was shewn in 
the case of the savage of Aveyron. But the ability to evoke 
images by an act of will is no index to the extent to which 
images are used in the various thought processes. It has been 
^ewn, for instance, by taking records of the reaction-times, 
that many persons appreciate the meaning of a word or 
phrase in a Scaler tune than they take to recall the onre- 
i^xmding image. 

There is evidence to prove that the vividness and clearness 
of imagery can be improved by practice. Whistler’s master 
trained his puinls to note carefully the details of landscapes 
which they were subsequently to paint and the efficacy of 
the method was certified by a Frendi Government Commission 
whidi ^ewed that as a result of the training the artists could 
remember and rqiroduce the complicated pattern and colour 
of a Persian rug in its absence after studying it carefully for 
a short time. 


IMAGEXY AND FEEUNG 

The artists referred to rejutiduced the pattern so that, as 
the published colonr reproductions demonstrate, it was 
difficult to believe that they were not painting from the primary 
olqect. But this is not to say that thq^ were necessarily 
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reqxjnded to beautifol obiects. Snch emotional reawaken- 
ing is frequently mistaken tor imagery. The organic reson- 
ance sdiich accompanies recollection, due to changed heart 
beat, disturbed respiration, intestinal movements, etc., is 
sufficient to account for the air of reality vdiidi memory 
yields giving a secondary presentation the tang of an object 
present to the senses. It takes very close introqrecdve 
observaticm to distinguish emotional states and the organic 
response ubkh is their expression from sensory imagery, so 
that the evidence of untrained persons with regard to their 
mental furniture is almost worthless. Sudi a careful observer 
as Professor Gdvin u as the result of the study of his own 
imagery concluded that what passes for an auditory image is 
frequently a mixture of Idnsesthetic and other sensations. 
He sa3rs that the chief factors of his own anditcny images 
consist oi " various accompanying sensory phenomena, in 
part those due to motor adjustment and in part those coming 
from bodily sensations in connection with the emotional 
accompaniments of tones." 

A passing whifi of hay carried by the breeze will instantly 
reinstate scenes of our childhood or a pleasant sununer vaca- 
tion. The {deasnre and intimacy of such recollection is almost 
wholly due to the revival of organic sensations and emotions 
which odours are pecmharly fitted to arouse. So the snows of 
yesteryear may live in our memory solely by reviving the 
feelings which they once accompanied and independently of 
any visual imagery. When, for any reason, the same emo- 
tional tone is aroused in us we are apt to get the feeling of 
living throu^ the original senscxy experience. The present 
author is frequently surprised to find himsdf imagining he is 
at sea when passing a kitchen dcxx and is able to trace the 
illusion to the sickly odour of peeled potatoes ttiiich he endured 
on a voyage long ago. He is thus able to endorse Professor 
Pi^nm’s acute observations on the precautions necessary to 
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be made in studying images, n^iich must be qnoted in the 
originaL^* " H pent mdme aniver qu’nne Evocation putement 
affective soit jnise pour tme Evocation proprement visoeUe ; 
ainsi, lorsqu'on ^voque nn olqet sombre on dair, on croit 
parfois y riussir akna qu'tm iprouve des iminessions. des 
sentiments, en raj^iart avec Ini, sans qn’nne image dair on 
sombre apparaisse le moins dn monde. On doh prendre 
garde aux illusions d’mtrospection.*’ 

In the laudable attempt udiich is now being made to 
cultivate literary appreciation in schools much attenticm is 
paid to the stimulaticm of imagery. Lessons are given in 
which the pupils are asked to concentrate on the images 
whilst a poem is read to them No doubt the enjoyment of 
the piece is thereby enhanced in literature where the meaning 
IS contained in the imagery or forms a large part it. But, 
on the other hand, concrete and distinct imagery may paove 
a hindrance when the images are not essential to the thought 
but merely enrich or develop it. Experience has drewn that 
poetry containing many pictures is not necessarily easier for 
a pupil to grasp than a piece devoid of images. Moreover, 
the enjoyment of literature and its appreciation come largely 
from the thoughts which call forth heightened feeling when 
expressed in appropriate rhythm ; and although a large 
amount of imagery may be present, it is usually only a sub- 
sidiary feature of aesthetic taste.** 


HEANING 

Mudi discussion has centred round the question of the 
occurrence of imageless thought. In one sense all thought 
is im ageless for it is concerned with propositin^ or meanings 
and not with bare subjects or predicates. Images are simj^ 
part of the material supplying the data which thought mani- 
pulates. Just as written language consisted at first of pictures 
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becoming in the course of time more and more qnnbolic, 
so thooj^t in its early stages may need the support of sensory 
images, gradually replaced vodmotor imagery which in 
its turn may yield place to meanings alone in which the 
sensory basis is almost entirely swamped. Similarly the child 
in the kindergarten is guided to his number concept by means 
of sticks and balls, whilst to the astronomer manipulating his 
symbols the reahties signified may be as remote from his 
sensations as an tmdiscovered planet. As soon as meanings 
become dearly defined and ideas proceed smoothly images 
tend to disappear from the focus of consciousness. They 
reappear again only when any impediment occurs obstructing 
the free flow of thought so that as the author of this book has 
shewn " any delay or conflict m consciousness is a favourable 
condition for arousing a relevant mental image, that is one 
that win in some way help towards a cessation of the 
conflict.” 

When images are present m thinkmg or other mental pro- 
cesses they function as symbols only. For this reason it is by no 
means necessary that they should be detailed copies of sensory 
presentations and in fact too much detail would often be a 
positive hindrance. It frequently happens that when we think 
we are able to recafl a man's features, say, with great exactness, 
we are astonidied to find on being asked that we do not know 
whether he has a moustache or not. What is recalled in these 
cases may be the barest symbolic indication of a face or a 
typical expression. In like manner too with auditory images ; 
when we think we can recall a friend's voice we may find 
that there are no defined vowels or consonants before us 
but simply a suggestion of the quality of voice or enunciation. 
Only these latter things interest us, nnl<>ss we happen to be 
phoneticians, and what is resuscitated is confined to what we 
are mainly mterested m. 

Some pec^ can recall the odour of an object without its 
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^>ecific shape <x even the ^oss without either provided that 
they are interested in these alone. As was previous stated a 
person's confidence in his ability to evoke a mental image in 
all its concrete setting is due to the revival of certain emotional 
characters. Again, in all perception, in additum to the sensory 
experience involved there are certain specific conscious 
attitudes distinct from kmsesthetic sensations. Such attitudes 
add new content of a non-sensory kind to our perceptions and 
these non-sensoiy elements may be sufficient for recall of an 
iTnag(.l<»sfi nature. In memory and imagination such attitudes 
and emotional experiences may form the tissue of our thinking, 
the sensory elements being subsidiary and irrelevant. Image- 
less thought in this sense is not only possible, but of frequent 
occurrence amongst those who^ careless introspection, 
confuse these experiences with sensory images 

It was said above that thought is concerned with meanings 
of which images are simply the vehicles or carriers. There is, 
however, a persistent attempt amongst psychologists to 
identify imagery and meaning Whilst some urge that imagery 
is but the stimulus and meaning the respionse, or to put it in 
another way that image is the structure whilst meaning is the 
function, others maintain that the image is itself all that there 
is in what is meant by meaning. Nobody is more competent 
or has a greater claim to respect when introspective matters 
are at issue than Professor Titchener who goes so far as to 
state that the meaning of meaning b itself an image. Here 
are his introspective findings. ** I see meaning as the blue- 
gny tip of a kind of scoop, which has a bit of yellow above it 
(probably a part of the handle), and which is just digging into 
a dark ma-na of what appears to be plastic materiaL I was 
educated on classical lines; and it is conceivable that this 
picture is an echo of the oft-repeated admoniticm to ' dig out 
the meaning of some passage of Greek m Latin.' '' As 
Professor Titchener tells us that he takes great pains to keep 
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his visaal images ap to the mark by canstant practice, he will 
inevitably find these q>ecks of the past brought to light by 
introspection. Bat to r^ard them as meaning is like the 
attempt to study the constitution of light by paying atten- 
tion to the motes in the sunbeam vriiich the rays make 
visible. 

Driven from the stronghold of visual and auditory pheno- 
mena the sensationalists who r^ard meaning as exclusively 
sensory or imaginal in content may still take refuge in Idn- 
sesthetic images. This, in fact, is what is frequently done. 
The meaning of a physical object is said to be constituted by 
the motor adjustment made towards it. When a dog crmges 
at the sight of a whip or jumps and barks joyfully at the sound 
of his master's whistle, the cringing and the friskmg adjust- 
ments are thought to be the whole of udiat is meant to the 
animal by the whip and the whistle ; nothing more. Mean- 
ing in shmt is movement and the more complex meanings 
involve simply finer and mme delicate responses. The be- 
haviourists assert indeed that the movements must be 
primary presentations overt or incipient so that the meaning 
of an equation, say, consists simply of the manumotor and 
vodmotor reactions which are suggested by it. No new 
element is involved when the reactions are taken to be not 
primary but secondary kinssthetic imagery, Im mining is 
still said to be adjustment 

The enthusiastic advocates of handwork as an educational 
instrument have been only too ready to adopt the behavionr- 
istic standpoint as their psychological theory instead of fairing 
their stand on the intrinsic importance of an all round develop- 
ment of mind and Ixxty. Manual work does not need the 
sujppot of erroneous doctrines, but may justify itself as an 
educatumal ocgarum on the ground of its social and artistic 
significance satisfying urgent amcrete needs vdiich abstract 
8ch(dastic tradi t ions oomidetely overlooked or scqqpcesaed. 
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Now a fatal objection to the theory which regards meaning 
as adjustment lies in the fact that we adjust ourselves to 
meaning and not to impressions. To use a witty illustration 
devised for a totally different purpose. Suppose a behaviourist 
confronted first by a bear in a modem zoological garden terrace 
and then by a bear at large ; to the former he offers a bun 
to the latter a dean pair of heels. Will he now undertake to 
explain in terms of behaviour almie his very different responses 
in the two cases ? Only the knowledge that the free and 
the confined bear mean totally different things can the vastly 
different adjustments be explamed, not vice versa. As the 
illustration shews it is to the meaning of a total situation that 
we react and not to detached portions of it whether sensations, 
images or what not Meaning is prior and pssrchologically 
supreme. Experimental wmk on word associations has 
proved that the purpose to respond in a definite way is suffi- 
cient to produce specific reactions when the subject is totally 
unable to detect any image and when he is barely conscious 
of the stimulus word but only of its general meaning. Allow- 
ing for justifiable exaggeration as a counterblast to sensa- 
tionalism we may adopt the position that mind deals only with 
meanings ; that " we always see meaning as we look, think of 
meaning when we act. Apparently we are never distinctly 
conscions of anjrthmg but meanings.” 

The researches of Binet m France, Woodworth m America 
and the Austrian school of psychologists have given the death- 
blow to the crude sensationalism which regarded impressions 
whether primary or secondary as adequate to explain mental 
structure nud fnnctimi, and meanifig as a mysterious and 
troublesome result of their interaction, to be explained away. 
On its structural side we previously called this view atmnism 
since it conceived of mental life as a cmigeries of elements 
held together by associative bonds. Meaning wras a new 
element superadded to the complex whoa it began to function. 
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But the whole notkm of mental elements is artificial and 
invalid. Mental life is an organic nnity and all parts are what 
they are by virtue of the living ^oJe. Meaning is not a new 
dement added to pre-existing elements, but permeates the 
whole str uc t ure which is steeped and dyed in it, or rather 
without which it has no vitality.** A good analogue of 
mental life is to be found in a living language where the play 
of meanings is the infmming ^niit of the uhole, whilst sen- 
tences, parts of speech, words et hoc gmus omne are the dis- 
articulated parts of the skeleton separated by grammatical 
anatomists. We may as reasonably expect to construct a 
language with these dry bones as to exhibit mental life as an 
association of impressions plus meaning. The direct method 
of teaching modem languages in schools, apart from its 
infinitdy greater efiectiveness in practice, is founded on the 
sound psychological instinct that without life there can be no 
feding and that sprachgcJUhl is of the very essence of language. 

There are certain features of the mental life which the 
researches of the Austrian school have emphasised and which 
no account of meaning can afford to overlook. The method of 
investigation is remarkabfy simple. 

A person is asked to perform a simple operation such as 
to decide on the heavier of two similar looking weights, or to 
write down the first half a dozen words that occur to him, or 
to react to a word that is shewn to him by some associated 
word either made * freefy ’ or under srane constraint such as 
that of vdiole to part (e.g. chair-kg), or to answer ‘ yes ' or 
‘ no ’ to some simple statement read to him, or to give his 
opinicm on some doubtful point and so on. Immediately 
after the reaction is made or the opinion given, or in some cases 
during the course of making up his mind, the subject is asked 
to give as complete an introspective account as possible of 
what was in his mind durin g the experiment and aided his 
judgment or thinking.** The most highly trained intro- 



IMAGERY AND LEARNING 


97 


spective pqrchologists liave been the subjects of these experi- 
ments. What they found was that in addition to sensations, 
images, ideas, vohtions, etc., certam conscious attitudes or 
postures were present, distinct from all these In describing 
such attitudes the observer has, of course, to explain them in 
terms of ideas, feelings, etc., but these are stated not to be 
present in the experience itself as it ts felt. Examples of such 
attitudes of a cc^^nitive and conative kind are doubt, certamty, 
hesitation, conviction, awareness of a relation, realisation of 
the task, etc , etc . all given m a flash of consciousness and 
felt as an undiscrirainated whole. Sometimes the attitudes 
are affectively toned and at others they are neutral but in 
either case, as experienced, they are peculiar modifications of 
consciousness totally disparate with imagmal contents. Their 
intimate nature appears to suggest that th^ mnst be 
peculiarly subjective attitudes, which, like the elementary 
feelings are totally unanalysable. 


raAGEKY AND LEARNING 

At first sight it might appear that the mode of presentation 
would determine the particulaT kmd of imagery used m 
recalL Thus material presented to a subject visually or 
aurally might be expected to be reproduced by visual or 
auditory imagery and so with the other varieties. This 
obvious assumption is frequently made by teachers in devising 
methods of presentation of their material in the belief that 
they are thus able to influence the mode of learning and remem- 
bering. In this respect teachers have been misled by psycho- 
logists who ignore or deny subjective preference or selection. 
Now a pupil is never the passive recipient of impressicHis bnt 
alwa3rs exerts selective activity on what is presented to him. 
In particular, visual impressions are not registered passiv^ 
as on a photogrsqihic plate but what is visually retained, is. 
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as we saw above, infloenoed by «iiat the snl^ect is interested 
in and definitely attends to. Professor Henmann and othos 
have demonstrated that the images of reprodoced words are 
primarily those vdiich the subject prefers to nse and are mly 
secondarily inflnenred by the mode of presentation. When 
material is presented aurally to subjects whose preference 
is for visual imagery the reproduction is made in terms of the 
latter. Themistaken view here alluded to is widely prevalent 
not only amongst psydiologists and teachers, but generally. 
Much literary criticis m is vitiated by the assumption that it is 
p)ossible to get an insight into an author’s imagery and mode 
of composition by examining his written productions. Nothing 
could be wider of the mark. One of the chief delights of 
Heine's p>oetry is its haunting musical hit which is quite unre- 
ptodudble in any translation. Yet Heine himself denied that 
he rehed on the sound of the words and insisted that it was the 
sight of the words and constructions which was his main help 
in compiosing. When he had become almost blind so that he 
was forced to dictate his p>oetry he complained of the diffi- 
culty, thus : “ Our languag e is adapted to the eye ; it is 
plastic, and as regards rhyme, not only the sound, but also the 
maimer of writing has its influence . . . The German must, 
m my opinion, see or have piractically formed (plastisch) 
before him what he colloquially creates. Verses i^ikh one 
fininhas in one’s head are easier to dictate than prose, and 3ret 
I could not do that.”** If Heine could not rely on his auditory 
imagery in compiosing who can ? 

G. H. Lewes repiorted, indeed, that Dickens told him that 
" every word uttered by his characters was distinctly heard 
by him before it was written down,” and aasuming the correct- 
ness of this he very rightly attributes it to balhirinarinn 
Forster, the biograiiher of Dickens, rejects with indignation the 
hallucinatory theory of his genius but admits that it might 
possibfy have occurred during pietiods udien he was over- 
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wronj^t and ilL When he was sofEering under the severest 
trial of his life he wrote to Forster that he thought “ it was a 
wonderful testimony to my being made fw my art, that when, 
in the midst of this tronble and pam, 1 sit down to my book, 
some beneficent power shews it all to me, and tempts me to 
be interested, and I don’t invent it — really do not — but see tt, 
and write it down.” »• The well-known hyjiersentimentality 
of Dickens and bis extraordinary sympathy with all his 
creations may possibly have {xovided the affective background 
for most of what he ” saw ” ; he. like others, ctmfusing feelings 
with images, unless his jarred nerves produced true 
hallucinations 

A similar doubt is suggested by the following account of 
Whistler’s method of studymg his Nocturnes “ “ We had 
left the studio after dusk . . when he suddenly stopped, 
and pointed to a group of buildings in the distance . . . 
shewing golden lights through the gathering twilight. . . . 
After a long pause he turned and walked back a few yards ; 
then, with his back to the scene at which I was looking, he 
said, ' Now, see if I have learned it,’ and repeateiT a full 
description of the scene, even as one might repeat a poem one 
had learned by heart.” Who will be prepared to say after 
this description whether Whistler relied on visual or verbal 
imagery in p ainting ? 

An investigation recently undertaken on the effect of the 
mode of presentatimi upon the process of leamiog has confirmed 
these views and extended their scope.** Lists of wmrds and 
meaningless syllables, presented in diverse ways, were learnt 
by various students trained in mtrospection whose normal 
imagery was of different kinds The forms of presentations 
were variously combined. In some cases, for instance, the 
words were exposed visually and the subject repeated them 
aloud, or he saw them and inhibited the tendency to repeat 
whilst the experimenter said them aloud; sometimes the 
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words were read to the subject wdio wrote them and saw his 
writing or wrote them with his eyes shut, and so on in various 
other ways. The introspections revealed the fact that for 
learning this sort of material it is difficnlt, if not impossible, 
to inhibit vocimotor imagery whatever the form of presenta- 
tion, and the attempt to do so mtensifies auditory imagery. 
With combined visual and aural stimuli the subject attends 
to one only not to both. When words are recalled which have 
been read aloud by the experimenter, if any auditmy image 
is present, it is that of the subject's own voice not that of the 
experimenter. Subjects whose normal imagery was vod- 
motor used this type of image when the presentation was 
auditory or visual. In general the particular mode of presenta- 
tion did not determine the modahty of the imagery emplo3red 
by the subject either in learning or recall. As far as imagery 
is concerned the learning process depends much more on the 
mental make-up of the learner than on the method by which 
he IS taught Where, however, there is a difficulty m remem- 
bering so that the words do not readily come the imagery 
corresponding to the mode of presentation may be aroused. 
A clearer instance of the importance of subjective activity in 
learning would be hard to find. 

Combined with the specific images of the words, recall is 
often aided by a sdiema of a visual or kiiuesthetic kind or 
sometimes by a rhythmic sdiema of a vocimotor nature in 
which no definite words need be present. 

It is very instructive to learn that in no case either of 
learning or recall did a subject use a maniimotor image. The 
motor sensation in the hand produced by writiiig is not a 
factor in the learning jntxsss, but any help which is given 
comes from the attention to the visual wmd as it appears 
slowly during the writing operation. There is no doubt that 
too much stress has been laid by teachers on the importance 
of written exercises in helping the memixy. In the eariy stages 
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of learning much more attention is now devoted to oral work 
both by teachers of arithmetic and of modem languages, 
which practice has ample psychological justification and may 
with advantage be further extended. 



CHAPTER V 


HABIT FORMATION 

The Nature of Habit — ^The RAle of Impnlae — The Form of Progress — 
Importance of Pnrpoae — Improvement m Retentiveness — ^Neural 
Basis of Habit — limitation — Rate of Growth — Rate of Decay 

THE NATURE OF HABIT 

In the realm of habit the effects of education, in the widest 
sense, are enduring. Any persistent effort repeated over a 
sufficiently prolonged period, with a definite purpose, will 
produce permanent effects on the intellectual and bodily 
activities of the individual When, for example, a duld is 
learning to talk, he takes a keen delight in trymg, repeatedly, 
to produce the sounds which he hears, and in the course of 
time reflects accurately the particular vowels and accent 
current in his environment. No doubt, as he progresses, some 
modification may be produced by subconscious assimilation, 
without any apparent effort, but as the child is naturally 
imitative of his elders he tries, with more or less persistence, 
to repeat whatever he hears them say. An accent or any 
trick of speech acquired in this way, is notonously permanent, 
and though it may be masked by subsequent education it is 
always beneath the surface ready to spring into action when 
fcMT any reason self-control is weak. In a similar fashion, the 
student of mathematics gets habituated to respond auto- 
matically to certain frequently occurring symbols and forms of 
expression, and the student of biology to facts of organic life 

IW 
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with a train of evtdntionary ideas which arise qxmtaneously. 
In all these instances it is obvious that, although the finished 
reactions are effortless, or nearly so, the actual progress to 
this desired end was marked by a succession of trials and 
failures ; and only 1^ holding fast to the correct modes of 
acting and thinking was the final achievement possible. The 
method of trial and mat, by itself, however, is incapable of 
giving rise to any habitual mode of conduct, as the facts 
adduced later will abundantly shew. 

In fanning a habit the individual, as it were, saves future 
effort by accumulating acts ol volition in the fonn of a 
permanent investment, on the interest of which he may live 
for the rest of his days. This characteristic feature of habit 
by virtue of which the effort ceases when its purpose has been 
finally accomplished, is the foundation both of the utility and 
danger of habit-formation Unless the effects of practice were 
to make our conduct and thinking more facile in certain 
directions, prepress along such paths would be ruled out. It 
has been said that we rise on stepping-stones of our dead 
selves, but though this belief may have a certain ethical 
significance, it is nevertheless a psycfaolc^cal blunder When 
a man is trying to solve a problem m mathematics, for instance, 
he will not be able to proceed far unless he is so grounded in 
all the elementary processes that he can safely trust to his 
habits, unless, that is, they are so much alive that they need 
no present effest on his part to make them active ; and so he 
is able to devote all his attention to the problem itself. 

But there is another side to the picture ; for extreme 
habituation is often a bar to pn^ress, especially where ideas 
are limited. The constant repetition of the same thoughts in 
the same grooves makes it difficult to diverge from them and 
strike out into new directions. So much is this the case, 
that in the great majority of persons escape is impos.slble, for 
they are incapable of making the strong and persistent effort 
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which is necessary. Only the fortunate few can break through 
the hard crust of custom. Of others it may be said 

The moving finger writes and having writ 
Moves on, nor your piety nor wit 
Can lure it back to cancel half a line 
Nor all your tears wash out a word of it. 

In addition to habits of thought and of action there are 
also so-called habits of wiU, by which is meant the ready 
carrying out in practice of a resolution or purpose when once 
it has been firmly implanted; such as the habit of punctuality. 
Closely allied with the last-named are such virtues as honesty, 
veracity, etc , for the virtuous man has so habituated himself 
by steady purpose that action in opposition to the virtue 
gets no lodgment m his life. In so far as moral traiiung is 
effective, moral action becomes action in the Ime of least 
resistance Plato correctly believed that all virtues except 
wisdom could be acquired habitually ; for, he said, " the 
other so-called virtues seem to be akin to bodily qualities, for 
even when they are not originally innate they can be implanted 
by habit and exercise." * 

A considerable amount of experimental work has been 
performed in order to study the growth of habits and, as 
might be expected, most of this has been devoted to the 
study of habits of action as these are most easily observed 
It should be borne in mind, however, that much of what 
is said in this chapter about bodily habits apphes mutoHs 
mutandts to the other categories of habit. 

THE R0I£ of impulse 

A bodily habit is the expression in terms of muscular 
movements of the improvement, acquired by ]X7ictice, in the 
facihty of adapting oneself to similarly recurring conditions. 
Thus, in leammg to swim, or to write, or to act in any other 
way, the diffuse, onco-ordinated and awkward motions of the 
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tyro are gradually replaced by the restricted, co-ordinated 
and facile movements of the adept, carried out neariy auto- 
matically as a response to similar circumstances. Theuneirmg 
mechanical precision of such acts is evident from the fact that 
a rubber stamp is often used as a substitute for a man’s 
signature ; and as far as the outline is concerned there is 
nothing to choose between them. In fact a dose considera- 
tion will shew that in other respects they are similar, for 
whether a man stamps or signs his name, he uses a tool to 
carry out his purpose ; only in the one case the tool is made 
of rubber, in the other of musde and nerve Fully fledged 
bodily and intellectual habits thus tend ultimately to become 
the mechanisms or tools by means of which our wider aims 
are accomplished with dexterity and cderity. 

Is then, the study of habit-formation to be ccmsidered 
merely as a branch of physiological mechanics ? This question 
raises the important issue as to whether a habit is to be 
regarded as an acquired impulse to activity ; whether in bnef 
education m skilled activities can create new springs of 
conduct Now an impulse is the driving force or prompting 
to vital activity and it is necessary to see whether such a 
‘ drive ’ can be acquu^d by experience or whether experience 
IS limited to givmg new directions to pre-existmg impulses. 

The overwhelmmg urgency of vital impulses is best dis- 
cerned in those cases where for any reason their free expression 
is thwarted or hmdered Human beings, tc^ether with the 
higher animals, have an instmct to co mmuni cate with their 
fellows by vocal sounds, and this impulse normally finds satis- 
faction so readily that its overbearing force is seldom realised. 
Prior to her education the blind deaf-mute Helen Keller had 
no means of expressing this instinct except by a very limited 
number of artificial signs which she had herself invented. 
" Meanwhile,” she writes,* " the desire to express myself grew 
The few signs I used became less and less adequate, and my 
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failures to make myself understood were invariably followed 
by outbursts of passion. I felt as if invisible bands were 
holding me, and I made frantic efforts to free myself. I 
struggled — ^not that stmgghng helped matters, but the spirit 
of resistance was strong withm me ; I generally broke down in 
tears and physical exhaustion . . After awhile the need 
of some means of communication became so urgent that these 
outbursts occurred daily, sometimes hourly” The urgency 
of the instinctive impulse was obstructed in this case by lack 
of sensation, but the interference with any innate impulse 
by any method will produce similar results. 

A couple of instances may be given to shew the impossi- 
bility of suppressing an innate tendency, or to divert it into 
other than its proper channels. Handel’s father, a surgeon, 
regarded music as a degrading pursuit, or, at best an idle 
amusement ; and " he strove to stifle in every way the alarm- 
ing symptoms of musical genius which appeared m his son 
almost in infancy, while he refused even to send the child 
to school lest there, among other things, he should also learn 
his notes.” • Nevertheless, the boy managed to get posses- 
sion of a small spmet in which the strings were bound with 
strips of doth to deaden the sound ; and, having it concealed 
in a garret, he taught himself to play without being discovered. 
When he was seven years old his father set out on a journey 
to visit a notable person who kept a private chapel with an 
organ and Handel begged to be allowed to accompany him ; 
but, his request being refused, so strong was his persistency of 
purpose that he followed the carnage on foot for a considerable 
distance, until he got his way, and finally managed to get 
permission to use the organ. 

Benvenuto Cellini was destined by his father to be a 
musician and strenuous efforts were made to cultivate this 
talent from his early years when he was taught to sing and play 
the flute. " And though I was of very tender yeaxs when 
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little children are wont to be pleased with a whistle and such- 
like play thinga , I had a particular dislike to it." All through 
his childhood he had a strong passkm for drawing and nothing 
would induce him, despite his father’s strong desire, to adopt 
the career of a musician. At the age of fifteen he apprenticed 
himself, against his father’s wish, to a goldsmith craftsman so 
that " I might be free to draw as much as ever I liked. . . . 
My desire to excel in this art was great, or rather, I might say, 
my love for it ; but, mdeed, both were strong in me.” * It is 
not surprising after this to learn that in a few months he became 
noted for his workmanship and design, and thenceforward his 
genius carried him to distinction in his chosen art. 

The direction of many impulses is relatively indeterminate, 
but, as in the instances just given, it may be quite specific. 
Moreover it sometimes happens that the purpose is quite 
unknown to the subject himself, who experiences a vague 
restlessness, as we see, for example, at the onset of puberty. 
Others have a defimte tendency which is clearly known to the 
person concerned In so far as the urgency of an impulse is 
consciously experienced it is called a conation. There are, 
however, great difierences to be found in the consciousness of 
the direction of the impulse. 

Some impulses exhibit a tendency to subside after a period 
of activity unless they subserve a conscious purpose or desire 
which is valued by the subject or is useful to the race. A 
good example of this tendency to fade away after a pericxl of 
activity is furnished by the grasping reflex, which is present in 
all children at birth, so that they are able to support their 
weight, with either hand, up to about the hundred and twen- 
tieth day, after which the impulse subsides. Some instincts 
shew a similar tendency. Thus, Professor Stanley Hall* quotes 
a study of the collecting instinct in which over twelve hundred 
beys and girls were examined, the strength of the impulse being 
measured by the number of things colkctecL It reached its 
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greatest intensity at ten years of age and then declined, although 
with considerable persistence, through the teens. Two hundred 
and fourteen kinds of collection for each sex were observed, 
with strongly marked differences between the sexes at adoles- 
cence. From the age of twelve the interest appeared to pass 
from the things themselves to their relations, classifications, 
etc. Girls were found to be more prone to receive and boys 
to himt or trade for their collections. 

It is clear from the last example that there is an innate 
conative impulse to acquisition, the urgency of which is very 
widely if not umversally experienced The dan vital has been 
differentiated m the course of evolution mto this mode of 
activity, whilst the nature of the objects collected is a matter 
of the environment. Contrast this with the habitual act of 
putting on one’s neck-tie There appears at first sight to be 
no impulse to perform this activity per se, but rather it is 
carried out in order to subserve some pre-existing motive, 
such as the tendency to imitate or the desire to adorn oneself. 
Here the relation of habit to impulse is analogous to that of 
the executive and directive functions of a social organism 
Some habits, then, are the ministers of innate impulses, their 
executive agents , but just as it would be rash to assume 
that no agent has energy of his own, so it need not be supposed 
that all the energy spent in carrymg out a habitual act is 
derived from pre-existing impulses. 

Professor HcDougall, however, takes the view that no 
habit can ever yield any impulsive energy or be a motive for 
pinduct * He denies that any motor habit, such as repeating 
the alphabet, which he strangely regards as his ‘most practised 
habit,' or playmg the piano, can in any circumstances become 
an impulse ; and asks : " Does any such habit, no matter 
how perfected and how much repeated, become in itself a 
drive ? . . . Does it generate, or is it sustamed by, an appetite ? 
Is it in itself a source of purposive activity ? To all these 
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questions the answer is dearly — ^No." He c(»trasts these 
cases with the impulse to strike an angiy blow when hurt or 
insulted. Now it may be admitted at once that the occaskms 
on which one is impelled to repeat the alphabet are rare, except 
perhaps to replace the blow by those persons whose careful 
bringing-up has taught them to count numbers or repeat the 
alphabet instead of giving way to anger. The efficacy of this 
method of response has been attested since classical times, 
for Athenodoms, the tutor of Augustus, bid him repeat the 
letters of the alphabet before acting on an angry impulse. 
Seeing that such reactions as this are commonly acquired as 
a response to situations which normally call forth the angry 
impulse, it is odd to refuse to call the alphabet reaction an 
acquired impulse Anyhow, the reaction ts .sometimes 
effective as a substitute for the native impulse of anger and it 
vmuld seem that such a powerful spring of conduct could only 
be checked by something which has itself the energy of an 
impulse Religion can mould human nature in opposition 
to the most powerful of native impulses and a uhole nation 
may acquire new characteristics by this means. The Professor 
of Chinese at Cambridge believes that the mildness of the 
Chmese people is due to their religion. " One result of this is 
that the Chinese hate war and violence, as may be noted in 
their street quarrels, which provide an unlimited amount of 
abuse, especially of ancestors, on both sides, but rarely come 
to blows." 

He who doubts whether an impulse can be acquired need 
only consult those students ^o work at definite hours and in 
habitual -ways, and he will soon find out that they experience 
a curious restlessness if anything interferes with their normal 
routme ; and only rarely do they feel any desire to wm-k at 
other periods. Or, take the case of the hardened swimmers 
uho have acquired the habit of indulging in an early morning 
plunge, the strength of whose impulse may be gauged by the 
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intense discomfort they are willing to endure to get it. That 
only their acquired habit can satisfy the acquired impulse is 
shewn by the fact that they do not derive satisfaction from a 
mere cold bath, however cold and uninviting. As to the query 
whether any habit can give rise to, or be sustained by, an 
appetite, the answer surely is m the affirmative. Everybody 
who has indulged the habit of smoking over a long period 
feels a strong craving which cannot be allayed in any other 
way ; and the appetite is so specific that if he has cultivated 
the pipe habit neither cigarettes nor even strong cigars will 
satisfy the longing. The impulse is so accurately adjusted 
to the habit, from which it is derived, that one who is accus- 
tomed to smoke at definite hours, say after dinner, experiences 
the ‘ drive ’ only at those periods 

We may safely conclude that habitual actions are, on the 
whole, the expressions of acquired impulses. What gives 
the contrary view a certain plausibUity is the failure to 
distinguish impulses, whose ends are clearly felt by the subject, 
i.e. conative impulses, from those whose purpose is not a matter 
of conscious experience. A good case may be made out for 
believing that all our {nimitive impulses are, at the outset, 
unconsaous in the sense that their ends are not foreseen by 
us and that we only come to know what we want by wanting 
it. This phenomenon is, in fact, not peculiar to our innate 
impulses but pervades our whole mental life. In the preface 
to a widely read sodolc^cal work the author * says : " Now 
that the Ixxfic is finished, I can see, more cleariy than I could 
while I was writing it, what it is about.” The Freudians 
m ai nt a in that our desires start by being frilly conscious and 
then become suppressed ; but it is equally plausible to hold 
that they were all more or less unconscious in the above sense 
from the b^;inning and only became conscious m the process 
of being satisfied “Desire for flowers comes after actual 
mjoyment (tf flowers. But it comes before the work that 



THE FORM OF PROGRESS 


III 


makes the desert blossom.” ■ So that the problem for educa- 
tional psychology is not to discover the mechanisms by which 
our desires and wishes become submerged, but the course of 
education by which we come to realise their meaning, and the 
methods most suitable for directing them into the proper 
channels. The education of the will by forming stable habits 
of action in new directions is a creative act in that it implants 
in the mdividual life new sources of energetic impulse. 

THE FORM OF PROGRESS 

In the practical study of the formation of habits the rate 
of growth and decay of habitual activities are mvestigated 
and recorded as curves of progress or evanescence The 
records may represent the tune required for a set performance ; 
or the amount of performance, such as the number of letters 
recorded correctly m a stated period ; or the number of errors 
made in performing a dehmte amount of work. Such graphic 
records are called time, attainment and error curves respec- 
tively, Other forms of curve have been plotted, such as the 
attainment m certam units which can be reached without 
error, or with a given number of attempts, and so on. 

Most habit corves display features which are worthy of 
careful study ; they fall in the case of time or error curves or 
rise in attainment corves very rapidly at the initial stages of 
inactice, and at later periods they may become flat, exhibiting 
what are called ‘ plateaus ’ from which there may be a subse- 
quent sudden rise or falL The plateau is well shewn in the 
accompanying diagram. The rapid rise or fall in the initial 
stages is usually explained as shewing very great relative 
progress in the early stages of practice. 

It should be remembered that every habit is composed, 
not of a single series of movements, but of several such series ; 
forming a sort of hierarchy in order of difficulty, or oompie- 
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hensiveness, or both. Just as, in recording a naval battle 
the official reports of the individual captains reduce the 



observations of a number of individuals into one story, and the 
des p a t ches of admirals are an attempt to telesoqie the reports 
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of individual captains ; wbilst the Admiralty report attempts 
to reduce them all to a single focus Some of the lower (nxlers 
of movements in the hierarchy consist of series of actions, 
the working plan of which is either instinctive or habitual 
and which therefore require little or no practice ; conse- 
quently there is apparently great initial progress. No doubt 
also the zest of work is greater m the initial stages which may 
help to explain the rapid improvement The higher or co- 
ordinating senes of movements m the hierarchy are relatively 
novel and must be slowly built up. It is only when all the 
lower senes have been made automatic, and fused 
together, as it were, that the higher order habits can function 
easily on the basis of the lower Thus to wnte or speak 
fluently in a foreign tongue, for example, it is essential to make 
the vocabulary and grammatical forms mechanically perfect 
before the higher language habits connected with the combina- 
tion of words mto connected discourse can display themselves 
freely. There is consequently a plateau period followed by a 
sudden further improvement which resembles the rapid pro- 
gress in the initial stages. The receiving and sending curves of 
Messrs Bxyanand Harter may be taken as t3q>icalof thegrowth, 

1 e. of the varying rates of progress m learning a task such as 
a language. Careful study trf these figures shews that the 
progress in the earlier stages is represented 1 ^ an S-shaped 
curve and this has been observed in many other cases. It 
should be noticed that the curves would present the same 
general form if the units of time had been hours or days, etc., 
instead of weeks.* 

Professor Thorndike has given another explanation of the 
form of these curves. He thinks that all mental development 
consists in forming assodatkms between indeterminate 
impulses and movements, an error which we considered in an 
earlier chapter. If all bonds of assodation were equally 
ea^ to form and once formed were not foigotten, the habit 
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cmve would rise as a straight line until the physiological 
limit of improvement, when the plateau would begin. But 
after each bond is formed it tends to decay, and requires 
practice to keep it at full strength ; so that part of the work 
done goes to preserve old bonds of assodation instead of being 
used to form new ones There is thus a negative accelera- 
tion as the result of the expenditure of the wwk required to 
keep the bonds already formed in an efficient state. The 
result of this is a diminished rate of progress with the same 
amount of practice, when the plateau is near. 

It has been suggested by Professor J. Peterson that 
some of the peculiarities of halnt curves are due to the method 
of plotting the results and not to variations in the rate of 
learning. The imtial rapid rise or fall m the curves may be 
partly explamed by this cause. For it is clear that the units 
are not strictly constant, an error ior instance being difierent 
at difierent parts of the scale ; nor are equal practice mtervals 
at the performance of the same objective work homogeneous 
units during the whole period. The curves in the diagram 
on the next page represent the same data plotted in difierent 
ways and it is seen that whilst the error curve displays the 
initial rapid fall the attainment curve does not shew the 
rapid initial progress, but on the contrary, uniform progress 
at first with acoeleraticm at the end of the period. Plateaus, 
also, may be magnified at obscured owing to the sama causes, 
but as is pointed out m the notes at the end of the book 
the curves are not fairly constructed. 

Numerous experiments have been carried out on the rate 
of verbal learning, for which Professor Ebbin^iaus devised 
n nn^maA .ay lln'hlit material ^ in mder to diminate Tiwaning 93 
far as possible. Such researches are usually ralip<l investi.- 
gatioas into memory, but in reality th^ are mainly concerned 
with the formation of vocal habits. Evidence in support of 
this view is supplied by iuvestigatkais on snails, which 
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react to a diminution of light or to a shadow by with- 
drawing into their shells. Professor H. Pidron shewed that 
these gastero-pods cease to withdraw after a certain number 
of obscurations ; then, after a period of rest, they react agam 
to shadows, but cease after a smaller number of stimuli, and 
so on after repeated trials. The animals, in fact, iana a 
habit of movement : and the law which best summarises the 
rate of the decline of the inhibitory effect is the same 
as the law of forgetting nonsense-syllables after varying 
intervals. 

Just as there is an optimum interval for giving small 
impacts to a heavy pendulum in order to get a long r^^nlar 
swing so it has been shewn that there is an optimum mterval 
between the separate repeated acts necessary to form a habit. 
This interval is a measure of the period required for maturing 
or fixmg the impression and is different for different acts. 
The succeeding impression in order to be maximally effective 
should come at the end of the optimum mterval, otherwise 
work IS lost. After this interval there is a period of evanes- 
cence It has been suggested that such gradual maturing 
of impressions may be one of the factors producing the plateau. 


THE lUFOSTANCE OF PURPOSE 

The only way m which an impulse can be detected by an 
outside observer is by watching the actions carried out in 
order to satisfy it. We may call the temporal order, co-ordina- 
tion, and localisation of the movements mvolved in carrying 
out a specific action the " working plan " of the act. If this 
plan is inherited the action is usually called instinctive, as in 
the case of walking. The distmction between inherited and 
acquired is not absolute, for whilst walking is an acquired 
art the child would be prompted by his locomotor impulse to 
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perform the movements at a certain stage of his growth owing 
to mere maturation, even if not encouraged by others. When 
on the other hand the working plan is largely acquired the 
individual in the course of his experience, the action is called 
habitual as in learning a language in obedience to the impulse 
to communicate with others. 

Habits are formed by repeated purposive acts, which 
create new bodily functions, facilitating future action of a 
similar kind. Psychologically, then, function determines 
structure; the conative impulse creates the instrument by 
means of which it may issue in action. Much psychological 
theory, as we saw eaifier, is vitiated by the adoption of the 
physiological standpoint which mverts this relation between 
function and structure. As the organ becomes increasingly 
mote perf^ it becomes more automatic, and the conscious 
direction of the movements tends to become subomsuous. 
When creating a new habit it is possible by careful introspec- 
tion to watch the gradual disappearance of effort and atten- 
tion as one increases in facility. In deeply ingrained habits, 
such as writing, the strokes of the pen are made quasi-mechani- 
cally ; there is the intention to write but no specific purpose 
to make the pen strokes, which go on almost of themselves. 
Owing to this feature of perfectly acquired habits it is errone- 
ously inferred that the bare mechanical repetition of an action 
is sufficient to form a habit. But this is to confuse the end- 
product with the means necessary to bring about its formation. 
Now the stimuli which set a habit going are not exactly the 
same on any two occasions. Vital activity is distinguished 
from purely mechanical response by the power to adapt itself 
to considerable change of drcumstances Beneath the 
apparent stereotypy of habit there is always some variation 
which the subject, when acting, usually ignores because he has 
other and, it may be, more important purposes in hand. 
Yet it has been well said that if a habit is to have “ sufficient 
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generality to adapt itself to variations in its external stimuli, 
it most be combined with and suppcnled scane mganised 
body of ideas *’ 

The rfile of purpose in habit-formation has been snlqected 
to experimental research, and it has been ^ewn that mere 
repetition without consciously directed efiort is almost useless 
to establish a habit. 

Messrs Bryan and Harter found, in the case of telegraph 
operators adio were learning to send messages, that the rise 
from the plateau in the attainment curve only took place 
when there was a deliberate attempt to improve on the part 
of the subject owing to some strong incentive, such as the 
desire to secure extra pay. It is the mtense efiort which results 
in effective learning Similar results have been obtained by 
Miss M. Smith and Professor McDougall in learning to repro- 
duce series of nonsense-syllables. They shewed that the 
greater the passivity of the subject the more numerous were 
the repetitions required to learn a series by heart. In other 
words, when reliance is placed on mechamcal repetition, 
learning is slower and more difficult. Thus, on one occasion 
13 and 9 repetitions were sufficient for these subjects, on the 
average, to learn a series <rf twelve nonsense-syllables when 
they each made a maximum effort. When, however, thqr 
adopted a passive attitude an average of 89 repetitions was 
necessary fw one subject and 100 for the other. It may be 
thought that the vastly increased number of repetitions 
would secure better retention of the material learnt. But this 
was shewn to be falladous. For on attempting, after an 
interval of some days, to relearn certain sets of series, which 
had been originally learnt either actively or passively it was 
found that a greater number of repetitions were required in 
the latter case In fact most of what had been learnt passively 
was forgotten after about one week.** The will to learn plays 
a real part in habit fonnatim. 
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Habit is, thus, not mere mechanisation, but demands the 
co-operation of set purpose, at the very least, the purpose to 
learn. For as Professor Dewey says . " How delicate, 
prompt, sure and varied are the movements of a violin plajrer 
or an engraver How unerringly they phrase every shade of 
emotion and every turn of idea. Mechanism is indispensable. 
If eadh act has to be consciously searched for at the moment 
and intentionally performed execution is painful and the 
product is dumqr and halting.” The difference between the 
artist and the mere technician lies in the fact that the latter 
is the slave of mechanism ; it is mere routine So, m intel- 
lectual matters progress and skill rest on the formation of 
haoits of thought, but whilst intelligence needs such habits, 
which are the condition of its guidance along definite channels 
of expression, the r 61 e of the artist is always an integral part 
of the performance 


mPBOVEKENT IN RETENTTVENESS 

It IS a matter of common observation, repeatedly confirmed 
by experiment, that individuals improve by practice in the 
facility of accomplishing habitual tasks. Thus a person, who 
sets out to learn a number of series of nonsense-syllables of 
the same length by heart, finds that he can within limits 
learn each senes with a less number of repetitions as time 
goes on. Moreover, the number of repebtions required to 
relearn a series after an interval also dimmishes with prac- 
tice. The question arises as to whether the improvement 
shewn in relearning such series is due to an mcreased power 
of retention or whether it is doe to greater facility m learning. 
Some interesting experiments have been carried out by Miss 
M. Smith and Professor McDougall to decide this point.** 
Five subjects had almost daily {uactice for six mtmtbs 
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and one subject for twdve months in learning series of syllables; 
on one day a series was leamt and a day later it vras relearnt 
and so on. Now it is clear that any improvement due to 
better methods of learning will operate equally in the releam> 
ing process. Consequently if evidence of increased retentive* 
ness is desired it must be looked for in a greater relative 
improvement in the relearning process as compared with that 
of learning. The table below gives the results obtained : 


SuhitcU 

Avtragt 8 
af*t gwitu 

Avtragt of 8 
pnng 
no oj rtfeh. 
iumt jor 
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A 

14 
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I6 
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47 

0 

8 

7 

— 33 

— 

D 

9 


38 2-8 I'2 

57 

E 

13 

II 

15 9 6 

33i 

F* 

12 

8 

33i 6 4 

33i 


* Interval of la montha. 


It will be seen that B, D and E shew a greater relative 
improvement in relearning. For these subjects, therefore, 
it seems as though the practice has resulted in increased 
power of retentiveness. The other subjects either shew no 
improvement or equal improvement in both processes. It 
would be hazardous to base any conclusions on these experi- 
ments until they are confirmed by more extensive investiga- 
tions. The method is sound and the topic is well worth more 
extended research, feu* owing very largely to the influence of 
Professor James “ there is a widespread belief that a person's 
native retentiveness is a physiological property of his nervous 
^tem which be can no more change than he can by taking 
thought add a cubit to bis stature. 
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THE NEURAL BASIS OF HABIT 

The classical accounts of habit-fonnation regard it as 
completely a ph3rsiological affair, a series of reflex-arcs some- 
how established m the nervous system. A reflex system in 
its simplest form is composed of a cham of anatomically distinct 
nerve umts or neurones functionally connected in a sensori- 
motor arc. Consider, for example, the movements of fixation- 
accommodation of the eye, i.e the automatic movements 
made by the eye, when stimulated by light, which serve to 
bring it into such a position that the image of the fixated 
object falls on the retina m the place of clearest vision, namely 
the fovea centralis This involves two relatively distmct 
sets of movements, namely movements of the e3^ball secured 
by contraction of the muscles attached to the eye bringing 
the fovea into the correct position, and variations in the 
degree of curvature of the lens to ensure proper focusing as 
a result of the contraction of the dhary muscle. For the sake 
of simphcity let us confine our attention to the eyeball move- 
ments alone, though it must be remembered that these are 
complicated by movements of the head also, and, it may be, 
of the whole trunk 

Now the reflex-arc is usually described as composed of 
three distinct parts ; an afferent portion, the receptor or so- 
called sensory part which receives the stimulus ; an efferent 
portion, the effector or motor part which brings about the 
movement ; and finally an inter-central portion which serves 
to connect up the anatomically distmct sensory organ with the 
motor organ Corresponding to these parts there are afferent, 
central and efferent neurones, and in the simplest ideal case a 
chain of three neurones would suffice. When the sensory 
neurone is stimulated, say, by light falhng on the penphery 
of the retina, energy already stored up in the nerve is released, 
which in its turn fires off the stored energy in the central 
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nenrone, and this liberates the energy in the motn: nemone 
leading to a mnsctdar contraction which brings the /bvea to 
bear on the Ituninous oliqect, thus completing the sensori-motor 
arc. Nothing could well be simpler or more beautifully 
arranged for a mechanical explanation, as in the case we are 
considering the * pathway ' of discharge is already laid down in 
the nervous system, though it is said to be made smoother 
by maturation and experience. 

In accordance with this view it is maintained that the most 
complex habits can be explained as a combination of such 
reflexes,^* being “ nothing but concatenated discharges in the 
nerve-centres, due to the presence there of S3rsteins of reflex 
paths, so organised as to wake each other up successively — 
the impression produced by one muscular contraction serving 
as a stimulus to provoke the next, until a final impression 
inhibits the process and doses the chain.” The only difficulty 
in this explanation, according to its author, is to account 
for the original formation of the ' pathway,' since when a 
wave of energy has once traversed a sensori-motor arc nothing 
is easier than to imagine that it should travel along it more 
readily the second time. 

In considering this explanation the student must be 
warned carefully to discriminate between the facts of observa- 
tion and theoretical deductions therefrom. Otherwise, he 
may be inclined to suppose that physiologists have discovered 
central connections between sensory and motor processes 
vdiich the psychologist is at liberty to use, whereas the direct 
contrary is the case, and the nervous coimections are merely 
h]rpothetical connections prayed in aid by psychologists in 
(xder to explain the observed facts. The fact to be explained 
is the apparent mechanisation of habit by repetition and the 
fixed inter-central pathways are pure theory. 

Let us, however, test the theory by trying to apply it to 
our original example of a reflex act. The actual movement of 
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the qre in osda to fixate a definite point in space depends 
not only on the particular part of the retina stimulated, for 
whidi it is possible that a defimte (though an uncomfortably 
large number) of central connections are provided, but also 
on the original position of the eye with respect to its orbit 
and likewise on the initial position of the head. All this 
presupposes that each retinal pomt must be connected with 
an indefinitely large number of central neurones. But the 
microscopic sise of nerve cells and their numerous dendrites 
provide the psychologist, who hankers after a neural basis 
of explanation, with such enormous numbers of possible 
central pathways that he need not be disturbed by mere 
magnitude. 

Experimental observation introduces a new difficulty in 
the way of the theory Marina, experimenting on apes, 
performed an operation on the eye and interchanged the 
superior rectus muscle for the lateral rectus, i.e the muscle 
moving the 63^6 outwards was eliminated and its place taken 
by the muscle which normally lifts the eye upwards. After 
the wound was healed the animal ought to have made the most 
surprisingly awkward eye-movements in the endeavour to 
fixate points in the field of vision and to save the theory of 
neurone coimections from disaster. Instead of which, when 
he got over it, he calmly carried out both voluntary and 
automatic lateral movements properly ; and Marina concluded 
that " the anatomical association-pathways from the centres 
to the muscles are not fixed.” If then we cannot rely oa the 
fixed pathways in the nervous system to account for reflexes, 
the theory of the neural basis of habit which rests on it 
becomes very shaky indeed. 

These, and the like difficulties, which are usually glossed 
over or ignored by psychologists, not only make it difficult to 
believe that habits are due to a concatenation of reflexes but 
also lead to doubt as to the existence of fixed nervous con- 
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nectiosis between the sensory and motor sides of habitual 
actions. Habits do indeed tend to become quasi-mechanical 
with repetition, but it is too readily assumed that this implies 
that they become stereotyped; whereas we saw earlier in 
the chapter that such a view is untenable Take, as an 
instance, the act of signing one’s name, which is about as 
mechanical a habit as a man can acquire. Sometimes the 
paper is to the right, sometimes to the left, sometimes fcvward 
and again near, on occasions level with the edge of the desk 
and on others tilted at an angle ; and in every position a 
mOTe or less difierent set of movements is necessary. Again, 
one may write with a pen on paper or with chalk on a black- 
board, and in the latter case a very different group of muscles 
is emplo3red, for instead of moving the fingers and the wrist 
the whole arm is involved- Yet every time the same form of 
signature is produced- What, then, becomes of the fixed 
chain of inter-central neurones ; or are there several chains 
each appropriate to a different set of circumstances’ The 
difficulty is accentuated when it is remembered that if I write 
simultaneously and unreflectingly with both hands the left 
hand produces a mirror image of the right hand movements. 
Are we to suppose that the establishment of the right hand 
set of intra-central neurone paths led originally to the forma- 
tion of an equivalent series for the left hand ’ Anyone, who 
is still sceptical, may easily convince himself by the experiment 
of sitting on a chair with one leg pointed straight forward, 
and he wiU be able with httle difficulty to trace his usual form 
of signature in the air with his big toe. As he has, presumably, 
never done this before, there can be no central piathway m 
the nervous system to account fca: the movements. 

It is much more in consonance with the actual facts to 
turn aside from the fixed prathv^ys and to describe the matter 
in psychological terms only. We say then, and all the facts 
of observation suppxirt the description, that what a person is 
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tiying to do on occasion whm he his is to 

adapt his movements to a smnewhat aimilnr sensory con- 
figuration or pattern. The partial movements constituting 
the act of writing are reflexes but, even so, the whole act is 
something other than the sum of these movements, just as a 
melody is a different thing from the mere collection of notes 
contained in it And as a melody can be played in different 
keys so, we have seen, can a habitual act he reproduced in a 
variety of forms. The musical analogy has been deliberately 
chosen, since it gives a truer conception of the growth of habit 
than the hypothesis of tracts or pathways in the nervous 
system uniting the sensory and motor sides of the jnocess 
At one tune it was the fashion, owing to the prevalence of the 
association theory, toexplainallmental growthin terms of bonds 
of association between isolated mental data, and the theory of 
habit which we are challenging is nothing but the doctrine 
of assodationism applied to bodily movements. Instead of 
starting with a chaos of discoimected movements, sensations, 
ideas or other ' mental atoms ’ subsequently reduced to order 
by the magical virtue of association we beheve that a certam 
arrangement dominates conscious life from the very beginning. 
If movements were originally independent of the sensory or 
ideational processes it is difficult to explam how they ever 
became associated together The doctrme of assodationism 
is no more intelligible when the assumed elements are reflexes 
than vffien they are ' ideas ' ; it simply will not wcs-k. From 
the very outset a child’s experiences are comparable to the 
discrimination of notes within a chord, the rest of the chord 
consisting as jret of an undifferentiated volume d sound to be 
subsequently analysed. The chord is the {ximary experience 
and it is the psychologist’s task to explain how the separate 
tones come into experience, if indeed they ever do so. The 
fatal blunder of mental atomism or assodatkmiam was to 


start from the most developed experience, the separate tones. 
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and as might be expected it failed completely to shew how the 
experience of a chord could ever be derived from the sensa- 
tions of separate notes. The modem gestalt thetny rightly 
insists that form, wder and arrangement dominate mental 
life from jBrst to last. There is no snch thing as a * mental 
factor ’ isolated from others, but all mental life is figured or 
has a structure or pattern ab tnitio. We do not require any 
the<»y to account for the structure since that is our datum, 
but rather we should call for an explanation of isolated units 
if they were ever found. So, it is reasonable to demand an 
explanation of the psycho-analytic ‘ complexes * since these 
are said to be cut ofi from the rest of conscious life. The main 
reason for assuming fixed inter-central pathways or tracts 
was to account for the so-called bonds of association between 
sensations and movements. But as these are not separate 
but parts of a figured whole such bonds no longer interest us, 
since we do not require hypothetical neural connections to 
account for the umon of elements which were never sundered. 

To revert to our previous analc^, a musical person hears 
an opera differently from an unmusical, but neither of them 
hears separate tones, they both listen to melodies. The 
musical person has however a greater insight into the 
structure or configuration of the melodies. Just as mtellectual 
growth may be considered as consisting of greater insight into 
the harmonies which the world offers for our appreciation ; so 
habit-formation is the reproduction in terms of movements 
of the configurations presented to the senses. In forming a 
thabit the person is persistently trying to translate the meaning 
of sensory impressions into motor language. Why, then, it 
may be asked is repetition necessary to form a habit, unless 
we are blazing a trail through a forest of neurones in order to 
establish a permanent pathway ? The answer to thin question 
has already been given, for we saw that mere repetition of 
> is useless. The attempt to learn a series of 
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nonsense-syllables by passive repetition is wellnig^ hopeless. 
It is only soccessfol, if at all, because it is impossible to keep 
the mind perfectly passive. If success is attained the series is 
rapidly and completely forgotten for as we stated there is little 
dijSerence between the number of repetitions required for re- 
learning what has once been learnt passively and the number 
of repetitions required to learn for the first time.^* When on 
the other hand, such a series is learnt with determination it is 
never completely forgotten. On the assumption of the link- 
ing up of a chain of nenrones such a difEerence is inexphcable ; 
for as far as the nervous coimections and muscular movements 
are concerned it is immaterial whether we repeat the series 
with or without the desire to learn. The function of repetition 
in habit-fmmation is. therefore, not to establish paths of low 
resistance but to attune the muscular S3^tem to the appro- 
priate configuration, just as a violin only yields the best 
tone after jnolonged use by a master-musician. 

To form a habit is, in short, to compose a movement- 
melody, and the act of composition cannot be carried out 
passively since the structure or form of the melody must be 
kept steadily in view. The situation pipes a relational tune 
and the person dances in the appropriate rhythm. It is 
necessary to repeat the actions agam and again in order to 
reconstruct the proper rhythm. As soon as the smtable 
configuration has been realised, but not before, further 
repetition makes the behaviour steadier and mine facile This 
is doubtless part of the explanation for the sudden rise from 
the plateau in habit curves as the result of practice ; for as 
long as the configuration remains unclear progress is very 
gradual, but once it is dearly discerned improvement is made 
with a bound. A steady continued purpose to understand 
and act on the situation is an essential feature in habit-forma- 
tion. Mere repetition without such insist into the pattern 
of the situation will never jnoduce increased facility Thus we 
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see that the motor neurones respond to the sensory because 
together they form a unitary physiological organ m which 
the parts function in harmony. It should not be difficult in 
these da)rs of * wireless ' instruments to conceive how a trans- 
mitter and a receiver can function together without a fixed 
pathway of connection. All that is necessary is that the one 
should be attuned to the other. Future research must dis- 
cover the ph3^ological mechanism on which such attuning 
in the animal body depends before a satisfactory theory of 
the neural basis of habit can be formulated.** 

IHITATION 

If we take a wide survey of human conduct it is evident 
that many of our important habitual actions owe their origin 
to the cop3dng of the same activities in others. Everybody 
is influenced m his modes of thinkang, feeling, and willing by 
the particular social milieu in which his life is passed. As our 
habits are acquired m a social atmosphere the problem of 
imitation is an essential part of the study of habit-formation. 
as may be seen from the fact that our fundamental habitual 
acts, such as speaking or writing, could never arise without the 
aid of models to imitate, despite the fact that both are 
ultimately based on the imperative native impulse to com- 
municate with our fellows. The rapid spread of a new fashion 
or a new game may serve to illustrate how potent is the 
influence of imitation in forming habits of conduct. As 
fashions usually spread from the ranks of people occupying a 
higher position in the social scale we may surmise that a 
certain degree of prestige is necessary in order that a habit of 
action may diffuse throughout a community. This view is 
confirmed by the historical observation that, with the spread 
of Roman conquest, Roman dvilisatimi was adopted by the 
sulqect peoples. But although the Greeks were subdued they 
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did not imitate the Romans bnt rather were imitated by them, 
so great was the prestige of Greek cultore and dvdisatian. 
We see the same cause in operation daily, for when a new idea 
or theory conies with the prestige of a great name or a great 
institution it is immediately adopted, whether intelligible or 
not, by the generality of mankind. It is difficult to say in 
what prestige consists, but an3^thing which is or is thought 
to be authoritative has some of this quality, and a news- 
paper with a large circulation may use such authcrity to 
change not only the habits of pohtical thought of its readers, 
but also their modes of hving and the very food they eat. 

Imitation is often described as being either imitation of 
the movements required to bring about certain ends or imita- 
tion of the ends themselves. But it is hard to find unimpeach- 
able natural examples of the former kind of imitation. The 
closest apiHoximations to the imitation of movements are 
seen in drill, the object of which is to secure as unifonn 
a habit as possible. Being entirely artificial in nature 
drill has no educational significance. Anyone who contrasts 
the rigidity and uniformi^ of a drilled troop with the flexi- 
bility and variety of a perfarmance, say, in eurh3rthmics 
will easily realise that imitation of movements is at once 
artificial and sterile. The soulless imitation characteristic (rf 
an parlier generatiou in tparhing the rudiments of learning 
to young children, whereby they were forced to uniform 
repetition until they fitted the Procrustean pedagogical bed 
is a warning against artificial imitation of movements and is 
happily almost completely given up. In this respect teachers 
are in their current practice far in advance of psychologists 
in their theories. For psychology still follows m the wake of 
popular tales and attempts to construct a theory of imitation 
based on physiological connections in order to bolster up 
incorrect observations. Thus one writer says that,** in its 
more strict sense, the term imitation is applicable only to the 
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" cop3niig by one individual of the actions, the bodily move- 
ments, of another.” 

Apes are popularly believed, by those vdio observe them 
through the barsof a cage, to be imitative animals parexodience, 
and educaticmal psychology follows suit with wonderful 
tales of the imitation of every movement by young children. 
Now Professor Kohler has spent several years in the careful 
and acute observation of chimpanzees, taking the precaution 
of getting at very close quarters with them and providing 
them with tasks well within the limits of their capacity. 
He entirely rejects the explanation of their behaviour which 
assumes that habit and imitation are due to the fcHmation and 
persistence of nervous pathwa37s of low resistance. The 
' same ’ movements, he rightly insists, never recur ‘ as practi- 
cally none is performed twice over m the same way.' He 
makes the following pregnant remarks in summarising his 
observations wduch ought to give the coup do grdce to any 
theory of imitation which relies on neural connections between 
perception and movements. “ No observer, even with the 
best of efiorts, can say * the animal contracts such anti such a 
muscle, carries out this or that impulse.’ This would be to 
accaiiuate an tnessetUtal side-issue, wh%ch may change from 
one case to another (italics his). . . . Which muscles carry 
out which actions is entirely immateriaL” ** If there are no 
permanently fixed movements involved in carrying out a task 
how can there be fixed nervous pathways } Professca' Kohler’s 
prolonged observations and experiments led him to the con- 
clusum that apes do not imitate as readily as popular bdief 
supposes. They never imitate movements, but rally the ends 
to uduch the movements are adapted. But, and this is the 
important point, whenever they do imitate it is always some 
action that they are already familiar with and sdiich they 
understand fully; iat "none of the observations give the 
slightest ground for tbinlting that ammala could * simpfy * 
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and fuiU without insight have imitated important parts of 
their performances. The chimpanzee cannot do this.” Nor, 
it may be added, can anybody else. Whenever an intelligent 
ape learns anything by imitation the problem is always of 
such an order of difficulty as to he well within the bounds of 
what he could do by himself unaided. For the same reason a 
man who really has insight into the game of chess can readily 
reproduce a game of several moves which he has watched. 
Not so the man who does not understand, however good his 
imagery may be. Professor Stout had an mUmg of this 
when he wrote that ‘ Imitation may develop and improve a 
power which already exists, but it cannot create it.' 

It is evident that learning by imitation is not a copying 
by summation of part activities, but of an articulately figured 
whole, and improvement m the process consists of a better 
insight mto the relations of the configuration. When I pull 
out my watch because another person has pulled out his, what 
I mutate is seeing the time, for my watch may be’ in a different 
pocket from my neighbour’s and unattached to a chain ; 
in fact, I am not interested in his movements at all, but simply 
in the configurative whole which is presented by his action. 
Thus an act of mutation is never a photographic copy but 
alwajrs a reproduction of a movement configuration, just as 
one may be said to ‘ imitate ’ a melody on a viohn which has 
been heard on a piano. Similarly when a child runs because 
his playmate does what he imitates is the running configuration 
and by no means the leg and trunk movements of his fellow. 
On rare occasions the child does, in a spirit of fun, try to 
imitate movements, as when he tries to copy the motions of a 
corpulent uncle whose walk appears to him a comic perform- 
ance, and then he only caiicatores the waddle since he is 
attempting an impossible task. 

In short, we may say that imitation consists of the repro- 
dnction of the rh}rthm of sensory patterns or configurations 
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by means of correspondiDg motor rhythms, leading to a similar 
result. What is copied or aimed at is the purpose, which is 
attained by a repetition of the underlying melody-figure. 
Now such configurations or patterns may be already part of 
the individual's psychoplasm, inherited or acquired, and in 
that case the mere perception of the imitated act is sufficient 
to start ofi the appropriate rh3rthins. Or, it may be, that the 
pattern is a new one, as in learning a new game, and here 
constant repetition is necessary for effective imitation. By 
the help of this conception borrowed from the gestalt theory it 
is possible to give an explanation of imitation in purely 
psychological terms. We have no need for the assumption 
of innumerable afferent nervous paths each appropriated to 
a specific perception to be copied, nor for central neurones 
somehow connected with these and leading to the imitated 
movements. Our account has shewn that every item of this 
explanation is riddled with insuperable difficulties. The 
desperate situation to which a physiological view of imitaticHi 
IS committed is shewn when it is necessary to conjure up 
separate senson-motor arcs for ever3rthing which can be 
imitated spontaneously, “ It may be,” says an exponent of 
the view,** “ that every child inherits a considerable number 
of such rudimentary instincts, and that they play a consider- 
able part in facihtating the acquisition of new movements, 
especially perhaps of speech movements." But the child does 
not copy speech movements, he imitates speech ; and what an 
amazing number of afferent inlets would be required to account 
for all the nuances of consonant and vowel sounds of a language 
in all their living complexly I Only the trained phonetician 
gets withm measurable distance of copjdng the speech move- 
ments of another, for which he requires the help of instruments 
and diagrams, and even then experts fail to agree on the a^y. 
Yet the amazingly clever child does it all in a very few 3^ears 
without adventitious aids, so potent is the influence of 
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home education. There must be something wrong with the 
physiology which leads to sudh results. How much simpler 
the whole problem becomes when placed on the psychological 
plane. 

Association by similars, as when I expect the clock to 
strike as soon as I hear the chime,** is a well established psycho* 
logical law and can do the work demanded of it in this con- 
nection. If a perceptual configuration 01 pattern has a similar 
rhythm with a movement configuration then all the essential 
data are present for a reproduction of the movement. It is 
no doubt astonishing that a configuration of a sensory sort 
should call up a similar one in a totally different set of terms ; 
but the law of association is indeed remarkable. We are so 
familiar with the phenomenon that it never occurs to us to 
wonder, for instance, at the reproduction in a dance of the 
rhythm of the music Classical psychology tells us that the 
common element is sufEiaent to account for such reproduction 
which IS neither more nor less remarkable than that the chimes 
of my dock recall the dty of Bruges. '' It is to be dearly 
understood," says Professor Stout,** “ that the revival of 
similars by Similars does not at all depend on the similarity 
having been previously noticed . . . But if an entirely new 
acquamtance remmds me of an old friend because they are 
like each other this is a pure case of the revival of similars ’’ 
What is true of the reproduction of simUars is equally vahd 
for revival by similars ; and it is not necessary, therefore, to 
assume that the child, whilst imitating, is defimtely conscious 
of the similarity vdiich he reproduces. 

We are thus led back by a different path to the condusion 
reached in the preceding section where we discussed the neural 
basis of habit. There is an immediate psychological connec- 
tion between the sensory and motor processes resting on 
aimilflT configurations in both. Such a connection, in the case 
of learning to speak, is immensely aided by the hereditary 
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impulse to communicate, which is the ground of the remark- 
able aptitude which the child displays and the rapid p rogress 
he makes m such a complicated performance. When the 
hereditary stimulus is lacking, as it is in most of the things 
we imitate later in life on the basis of our acquired impulses, 
learning becomes more of a task ; which gives point to the 
remark that man never learns so much in the same period of 
time as he does when a child. 


RATS OF GROWTH 


The experimental mvestigations mto habit formation, m so 
far as they consist of objectively measured results, are the records 
of physiological acts and it is possible, therefore, to treat them 
mathematically.** Various attempts have been made to find 
an empirical formula of mterpolation to express the curve of 
progress. After trymg several different equations Professor 
^urstone ** came to the conclusion that one form of the hyperbola 
best satisfied the observed results for attatnment curves In its 
ideal form, where there are no previous effects of practice, his 
formula reduces to 


where y represents the amount of attainment in terms of the 
number of successful acts per unit of tune, n the number of 

C :tice acts since the begmnmg of practice, a the physiological 
t m terms of luuts of attainment , b is stated to represent 
the rate of leammg (an obvious error smcc the rate is only constant 
when the curve is a straight Ime), but really is dependent on the 
subject's capacity for the task This formula has little to recom- 
mend it but IS given here to stimulate mquuy 

The author of this book has devised the foUowmg method for 
amving at the formula of the txme curve Several persons working 
tc^ther are given a simple fixed task to perform, such as pnckmg 
holes m a regular order through a disc which is seen m a mirror. 
The operation is performed fifty tunes by every subject, and the 
tune of each sepswte performance for each person is recorded. 
The median times of the whole group are found for the separate 
srformances and plotted on a graph as ordmates, the abscissae 
' the number of the performance. In some experiments 
luaLod of the median the upper qnartile, or the leadmg which 
divides off the top third of the aems has been taken. Tlus pro- 
cedure ehmmates tunes of excessive duration which are often 
duo to preventible causes. A smooth curve which best fits the 
readings so obtained is drawn and its form is determined The 
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In this w q^ w a ai on i representg the time necessary to peiiorm the 
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K depends on the nature of the test and the subject's capac^, 
p rraresents the fact that in no skilled movement does the subject 
realty start from the aero pomt for he has used the same move- 
ments in other operations tnongh not m the same way.** T repre- 
sents the time necessary for the operation when the subject is on 
the plateau. 

Recently, another attempt has been made to determine the 
equation of the learning function for time curves ^ making 
the assumption that the function of the time varies ^t at an 
ever mcreasmg rate, later, after passmg through an inflection 
Mint, at an ever decreasmg rate Messrs Meyer and Eppright** 
derive the equation 

arc. cot (i»-i-p)-i-T 

where t is the time for a complete operation, m the number of 
such operations which have preceded any defimte task (e g , when 
t is the duration of the third test, m is 2), p is the eqmvalent of a 
certain number of practice units which our previous experience 
has contributed to the particular task, T is the time amen the 
final plateau is reached, and L is the mdividual’s " leammg 
abihty " due to hia native endowment which would presumably 
have the same value whatever the task. The derivation of the 
equation on theoretical grounds, though mgemons, is hardly 
justified m our present state of ignorance, but will stimulate 
further mvestigation 


RATE OP DECAY 

Having obtamed some idea of the rate of progress m the 
acquirement of a habit it is desirable to mquire into the rate of 
evanescence Ebbmghaus ** was the pioneer m this field of work 
His procedure was to find out the average time required to learn 
by heart a definite number of nonsense-syllables , after which he 
aUowed varymg mtervals to elapse, and relearnt them, takmg 
note of the tune saved on the second occasion and thereby findmg 
the amount he had retamed and forgotten m each mterval He 
found that one hour after the original leammg one-half was 
remembered, after eight hours one-thud, after six days one- 
quarter, and one-fifth was retamed after a montii 

In an mvestigation by the present author a group of persons 
were requued to reproduce a diagram composed of ten straight 
Imes of varying length, mtersectmg at random, and exposed for five 
seconds at a tunc After each exposure an attempt at repro- 
duction was made The average number of exposures for correct 
reproduction was fourteen After half an hour's mterval the 
average number of exposures necessary for relearning shewed 
that one-eighth was for^tten, and after a lapse of fifty days one- 
third was lost Swift found that, after forty -eight hours’ practice 
on a typewriter followed by a two years' mterval, only ten hours’ 
practice was required to recover the same speed. 

It IS evident that the rate of decay is very rapid at first and 
then slows down with the lapse of time until it becomes negligible ■* 
The numerical results of his experiments led Ebbin^haus to 
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foimnbte the law that the ntio of the amount letaued to the 
amount forgotten is mveisely proportional to the logarithm of 
the time calculated m nunutes horn the end of the leammg. 

Expressed in symbols the law of decay reads as follows : 

where m is the above-named ratio, K and e are constants, and t 
IS the tune m nunutes smce the end of learning The formula has 
been tested by the present author on a numter of students, who 
were divided mto groups of equal abihty as measured by the 
number of repebtions neraed by each to learn senes of 15 nonsense- 
syllables V^en the division mto equal groups had been effected 
all the subjects learned a new senes of 15 syllables, by saymg them 
at a prescribed rate, until they could repeat them correctly. 
At vaiymg mtervals afterwards the number of repetitions required 
by each to relearn the new senes was ascertamed, which yielded 
a measure of the average amount forgotten by each group It 
was now possible to d^uce the constants and it was found, 
approximately, that 



the values of c varymg from 2*96 to 2*87 

Professor Pi6ron has also tested the formula with certam 
subjects who learned groups of digits and were tested at intervals 
from 7 to 120 days He then proceeded to calculate the per- 
centage economy (M) m the number of rejxititions required to 
relearn each group and came to the conclusion that the formula 
of mterpolabon which best fitted his results was somewhat more 
compheated, namely 

K(logQ« 

where I is expressed m days , the values of a and b were m his 
experiments respectively 2 and 1*25 This formula, accordmg to 
Pi^n, gives more consistent results than that of Ebbmghaus. 

For practical purposes he suggests a simpler formula still, 
namely 



where n is greater than unity and m some of his experiments 
had the value a. 

It must be carefully remembered that as wc are not in a 
position to mterpret these empirical formula it is a matter of 
convenience which shall be used All that can be said at present 
IS that the rate of decay is not as rapid as would be indicated by 
a hyperbola asymptotic to the hue of time, but evidently presents 
a hyperbolic inclination 
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MEMORY 

The Meaning of Memory—ReminMcenee— The Elect of Diitnbotion— 
Memory and Interest— Can Memory be Tramed ? 

THE MEANING OF MEMORY 

Despite the large volume of experimental research devoted 
to the elucidation of the problem of memory very few general- 
isations of unimpeachable significance have been achieved. 
As with many other topics in psychology the difi&culty arises 
from the loose use of terms. Experimentalists following in 
the wake of theoretical writers on the subject have equated 
memory with a umversal function of organised living matter, 
namely retentiveness^ In this wide use of the term a new- 
born baby who exhibits the grasping reflex by supporting 
his weight with his hands, since he is assumed to repeat 
an action which was once useful to his ancestors in climb- 
ing trees, is said to remember the act. Nay, further, a 
daisy kept ahve in a pot m the dark which closes its petals 
at dusk and reopens them at dawn is said to reproduce in 
memory its previous activities in the field If we believe as 
Samuel Butler did that all such physiological retention is 
ultimately the outward expression of some life purpose, and 
there is a good deal to be said m favour of such a view, it 
illuminates the situation to call the above cases expressions 
of habit. But only confusion ensues if they are denominated 
by the name memory as this leads to the belief that what is 
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true of them applies equally to memoiy fraper. We shall 
have occasion to see in the seqnel that this belief is erroneous. 
The term menuny should be restricted to revival in idea in so 
far as such revival conscioasly reproduces a previous experience 
without transforming it. Such a state of afhdrs is an nn- 
realisable ideal, as the witness in the law court who is expected 
to reinstate the past, the whole past, and nothing but the 
past experience very soon realises. Nevertheless this is what 
the experimental psychology of memory oug^t to aim at 
investigating, and it should especially distmguish the pheno- 
mena of habit from those of memoiy proper. 

An illustration will make the situation clear. Suppose a 
boy is asked whether he remembers the binomial theorem, 
he will probably repeat the formula (a -l-ft)", etc. And it may 
be that the whole thing is incomprehensible to him Assume, 
however, that he has recently followed the proof of the 
theorem for the first time and has been lucky enough to grasp 
it and that he is now asked whether he remembers it. After 
some hesitation he may recall the various steps as he fidlowed 
them, each suggesting the next and possibly the order in which 
they were presented, or he may have forgotten this and yet 
reproduce the logical sequence. Recalling the formula is 
psychologically very similar to the reproduction of a senes of 
meaningless symbols, for schoolmasters know perfectly well to 
their cost that it is a mechanical habit ; whereas the recollection 
of the proof isadifierent phenomenon involvmg habit, no doubt, 
but being m the main an act of true memory. 

Now every concrete act of memmy contains these two 
relatively distinct processes mingled in various proportions. 
The habit process which is the inedominant one in all instances 
of leammg by rote was studied at some length in the preceding 
chapter. There we saw that in such learning the various 
repetitions were consolidated into a single quasi-mechanical 
set of movements, and during recall the movements were 
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repeated in the order in idiich they were leamt. Tmememory 
has difierent characteristics; it involves sdf-consdonsness 
and the recall has a definite date, place and setting, Le., its 
individuality is not merged, at first, into other similar activities. 
In coarse of time, with repetition, the personal aspect may 
fall into the background and we get almost impersonal memcny 
w h ere the distingniahing tnarlra of date and setting tend to 
disappear, as vhen the student at college reproduces the 
proof of the binomial theorem, having b^un to forget when, 
uhere and how he leamt it. 

Professor Bergson, who first called attention to the dis- 
tinction named the two processes habit-memory and image- 
memory respectively * The former he acutely observes is 
not so much a part of the subject's past as of bis present and 
future activity, whilst the latter is re-presented in its setting 
and unlike the former which must be reproduced piecemeal, 
it may be revived as a whole in a single act of intuition. But, 
as we said above, no useful purpose is served by calling the 
former memory, though it may be descriptively designated 
as ‘ habit enlightened by memmy ’ or physiological memory. 
For Bergson's true-memory the name image-memory is objec- 
tionable as being too restricted, smce it would exclude the 
possibility of imageless remembrance, or the memory of 
meanings without recognisable images To distinguish it from 
the other we may conveniently call it psychological memory, 
though as previously indicated the two forms are never found 
apart in human experience. It is a tnte remark, but well 
worthy of emphasis, that there is no such thing as a memory ; 
there are only persons remembering Were it not that it 
would lead to mtiderable drcumlocutions it would be as well 
in any discussum of the subject to write about persons instead 
of memmies udien many difficulties, such as those concerned 
with memory training, would be avoided. 

Interesting experimental verification of the distinction 
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between habit and memory has been forthcoming,* and 
■ritnilar experiments ought to be repeated with other material. 
Various tests involvmg the capacity of retention were given 
to about forty persons and marks were assigned for correct 
perfonnance. Since both habit and memory involve reten- 
tiveness the tests were of two kinds, some requiring the repro- 
duction of unique expenences in which habit could therefore 
play no part, others, such as the learning of nonsense-syllables 
demanded the reproduction of movements learnt by repeti- 
tion. The correlation coefficients of the marks for the former 
tests were *61 and for the latter *53, whilst the marks for 
tests taken from different groups shewed, on the contrary, no 
correlation Success in one set of tests did not necessarily 
cany with it success m the other An additional test consisted 
m reproducing the substance of a prose passage read to the 
subjects, which is typical of the kind of memory demanded in 
scholastic work. This test diewed affimties with those of 
both groups )deldiiig an average correlation coefficient of 
•24 with the members of the first group, and -41 with the latter. 
It is evident that such a test comprises both processes, for 
several phrases are already well known and will be reproduced 
verbatim as verbal habits, but if the subject-matter of the 
passage is previously unknown, its reproduction calls for an 
effort of pure memory 

Experiments on the rate of evanescence also point in the 
same direction. When the material to be learnt consists of 
meaningless syllables it has been shewn that the popular 
view is correct, namely, that, other things being equal, what is 
learnt more slowly is also retamed longer, and that qmck 
acquisition means quick forgetting. In other words there is 
a negative corrdation between quickness of acquiring a habit 
and its retention. When we pass to such a task as the learning 
of German-English vocabularies where there is more admixture 
of psychological and physiological memory the relation begins 
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to be reversed. A group of eif^ty students learnt such lists 
for a period of three weeks. It appeared that those who learnt 
more than the average number of words in a given time were 
also above the average in retaining what had been learnt 
when tested after a month’s interval ; the rapid learners were 
also the better retainers. Further^ in learning verse or prose 
where the ps3ndiological factor is still mue prominent there 
has been found a positive correlation between rapidity of 
learning and retention of what has been learnt. 

Indirect evidence of the distinction we are insisting upon 
has also been furnished by experiments on the direction of 
associations.* It was found that for physiological memory 
the associations are quite irreversible, i.e., they go forward 
only, as is seen for instance in the difEiculty of repeating the 
alphabet or a sort of nonsense-syllables backwards. It is as 
though there were a forward conducting system so that the 
earlier the link in the chain the higher its potential with 
reference to later links. For psychological memory the 
direction of the associations is completely reversible. The 
former is a directional functum, the latter signless. 

In the previous chapter we saw that the attempt to 
explain the unifcumityof habit a senes of fixed inter-central 
pathways m the nervous system presented almost insuperable 
difficulties. The assumption that psychological memory 
IS wholly explicable by brain physiology is subject to further 
criticism still. In any case all that is known by direct observa- 
tion about memory proper can be adequately described with- 
out reference to a physiological substratum as the rest of the 
chapter abundantly shews. Memory implies mental func- 
tioning and " if a given functional activity entirely ceases, it 
does not ‘ leave behind it ' a structural plasticity that survives 
independently. On the contrary when the function has 
ounpletely lapsed the mdecolar structure has no Icmger any 
* power ' to facilitate its recurrence. . . . The fnncdooal 
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activity must surely be the formative principle. For to 
assign this priority to stmctuie — m eaning thereby molecular 
configuration — ^is to accept the materialists’ generatio aqutvoca 
of life and mind from inert ‘ stuff.’ 

" Again the attempt to get behind the psychical by talking 
about a phj^cal arrangement of molecules predispostng, is to 
allow oneself to be misled by a metaphor, as if inert matter 
could ape the living mind There is no predisposition in 
nitric chloride to explode if slightly disturbed . . . analogous 
to an irascible man’s outburst when slightly provoked. 
Along with the explosion of the chloride there is no plasticity 
such as will facilitate its recuirence as there always is m the 
after-effects of exercise by kving thing s” » 

Yet the unwary are constantly trapped by such metaphors. 
No doubt the brain is necessary for memory, just as a brush is 
required for painting a picture, but neither the structure of 
the brush nor the state of the artist’s muscles need be tidcen 
into account in a description of the painting. There is an 
easy way of avoiding all the difficulties m explaining the 
phenomena of memoiy beloved by those who are fond of 
pictures. When a mnemic phenomenon is studied by observa- 
tion or mtrospection a diagram is drawn and the various lines 
are called brain-tracts At a future time it is ridiculously 
simple to suppose that the bram-tracts are the result of 
observation and that memory is explained by them And 
those who come afterwards and have forgotten how the 
diagram was made naturally unagme that observation of the 
brain-tracts came first. It is only necessary to fall back on 
brain-paths to account for the phenomena of memory when 
a psychological explanation in terms of mnemic causakty is 
shewn to be inadequate. 

It has been demonstrated repeatedly, and indeed is a fact 
of common knowledge that meaning is immensely more effec- 
tive than assbdation in enabling a person to reproduce what 
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has been leamt. The meaning of a passage ensures a great 
economy of energy in learning by bmding the different smaller 
units into larger sigmficant wholes In learning and repro- 
duction these larger wholes serve as umts. Mr D. O. Lyon • 
tested two persons with stanzas of poetry leamt at a single 
sitting with the following results 

Average no. of words . . 6o 150 300 750 1500 

Average no. of repetitions . 6 15*5 17‘5 19 a6’5 

These figures should be compared with those obtained by such 
practised learners as Ebbin^^us and Meumann who required 
55 and33 repetitions respectivelyto leam series of 36 nonsense- 
^Uables The enormous difierence in the number of repeti- 
tions required in the case of nonsense and meaningful material 
is an mdication of the disparity between the two factors 
previously described The table also shews the great relative 
economy in learning longer passages, as though the meanings 
were synthesised into still huger wholes. Further, it has 
been shewn that after twenty-four hours the economy in 
relearning the same piece is greater with the longer than with 
the shorter passages. 


SEHimSCENCE 

Important facts have been brought to h^t by the investi- 
gation of delayed recall as compared with the immediate 
recollection of what has beoi partially leamt. Dr Ballard 
carefully examined over 6000 subjects, mainly children, and 
his investigations are of great importance m this connection 
as they have served to bring to light a hitherto unsuspected 
recuperative power in memory. It is well known, both by 
observation and experiment, that there is a gradual fading or 
obliviscence of memory material ; but reminiscence, or the 
process of improvement in the capacity to recall past experi- 
ences, escaped detection until experimental research made it 
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clear. Dr Ballard * shewed that when a child has memorised 
a passage of poetry or prose, or even the shapes of a group 
of drawings he is, as a rule, able to remember more of it after 
a lapse of a few days than immediately after learning. The 
interest taken in the passage and its intelligibihty determine 
the amount recovered, and tmder favourable conditions 
three-quarters of the children tested improved at the end of 
the second day. The degree of improvement vanes with the 
age of the subject from 6 years and upwards, whilst adults 
over 20 years of age do not appear to improve in the aggregate 
If, however, the number of subjects who improve is con- 
sidered instead of the average amount of improvement, then 
it was found that nearly 90 per cent, of infants improve, 
75 per cent, of older children and about 30 per cent, of traming 
college students. Improvement was shewn not only m the 
quantity but also in the fadhty or speed of recall. 

Now the total amount reproduced after an interval is the 
balance between what has been gained and lost ; consequently 
the degree of reminiscence is, as a rule, greater than the degree 
of improvement. Amongst the large number of classes of 
children m schools exanuned, although there was frequently 
a loss in the total amount remembered after an interval, m 
every instance some reminiscence was found. 

The degree of reminiscence may be measured relatively 
by comparing the number of lines recovered after an mterval 
with the number of lines origmally remembered. Calculated 
in this way it diminish es amongst children with mcreasmg age. 
If, however, the amount is measured absolutely by the total 
number of lines recovered without reference to those ongmally 
remembered, the power of reminiscence imjiroves up to the 
age (d 15 or 16 years and then dechnes. 

The improvement in the amount remembered increases 
till about the third or fourth day after learning, with infants 
of six years of age ; it seems to attain its maximum after the 
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second day with children of twelve, and is not manifested with 
adults. Reminiscence, however, as distmct from mere 
improvement, persists, and is found in college students as 
well as m children. This power of reminiscence is more active 
amongst older memory material and a sj’stematic attempt to 
recall has a stimulating effect on the amount remembered. 
With r^^ard to recently acquired material, reminiscence 
measured relatwely seems to vary inversely with the extent of 
the subject’s general mental equipment ; being highest with 
mentally defectives. Amongst children of the same age there 
is, however, a distmct positive correlation between reminis- 
cence measured absolutely and mtelhgence ; the reverse is 
true of adults Immaturity rather than lack of intelligence 
is the basis of a high degree of reminiscence, and mental 
defectives behave in this respect like children of a lower age 
Dr Ballard mamtains that this powei of recovery m memory 
is due to an actual increase m strength of the memory impres- 
sion after the leammg has ceased He has shewn experi- 
mentally, that neither fatigue nor retro-active inhibition, i e. 
interference with what is previously learnt by what is learnt 
later, can satisfactorily explain the phenomenon 

Experiments have been devised to test the trustworthmess 
of memory in reporting what has been heard or seen, by read- 
ing a passage to the subject or shewmg him a picture about 
either of which questions are subsequently asked The 
evidence so far seems to shew that both m immediate and 
deferred recall tested in this way, women remember more 
detail than men and also remember a greater amount correctly, 
but men make less positive errors in reproduction. 
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THB EFFECT OF DISTSIBimON 

Experiments on learning nonsense-syllables have proved 
that the repetitions are more effective if th^ are distributed 
over several days than if they are continuous or made at 
one sitting. The most efficient method for any individual 
would be to distribute the repetitions at intervals corre- 
spondmg to the times of his greatest reminiscent activity. 
In a long series of careful experiments on himself extendmg 
over a period of more than four years Mr Lyon investigated 
the tottil time taken for memorising passages of prose and verse 
of different lengths, and also nonsense-syllables and rows of 
digits. He compared the continuous method with the 
method of distributed repetitions (makmg one repetition only 
per day in the latter method), so as to discover the optimum 
distribution of time. A fundamental disparity was revealed 
between the results of learning material with meanmg and 
that in which there is but little significance, namely the 
nonsense verses and digits , thus establishmg once more an 
opposition between habit and memory The total time taken 
by the distributed method for poetry and prose was nearly 
always as long as that taken by the contmuous method, 
whereas for digits and nonsense-syllables m which there is no 
logical connection, there was a considerable savmg m time 
by the once-per-day method. A similar opposition between 
the power of brute retention by mere habitual association and 
the active function of memory has been found m French 
school children of lo to 13 years 

Fot both verse and prose, up to the limit of about one- 
thousand words, the total time taken with either method 
varied very roughly as the length of the passage. An instruc- 
tive reservation is to be made in interpreting this rule owmg 
to the fact that we are dealing mth umts which have neither 
fixed length nor lines of demarcation between them, ne. units 
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of meaning. Such units are grasped as wholes in one span of 
consciousness. Within certain narrow lunits, therefore, the 
leng th of the passage does not influence the time taken for 
learning it, provided that the meaning can be grasped as a 
whole. In consonance with this, it was found that by neither 
method did the addition of a couple of extra lines to a stansa 
of verse make any perceptible difference m the time taken 
for learning, allowance being made for the longer time required 
for reading. 

The chief advantage of the distributed method for all 
kinds of material learnt lies in the better retention which 
occurs as a result of this procedure. A conclusion of great 
sigmflcance is that the most economical method of distributing 
single readmgs is to spread them over a rather lengthy period ; 
the intervals bemg m geometrical progression. For example, 
Lyon found that with a certain individual who memorised 
poems of twenty stanzas, the highest retentiveness was 
obtained by distributing the readings thus : 2 hours, 8 hours, 
z day, 2 days, 4 da3rs, 8 da3rs, z6 days, etc Obhviscence is 
best prevented by reviving the memory when it is just begin- 
ning to fade away. 

The following tables extracted from these researches 
illustrate some of the facts above stated. 

Nonsense-tyOdbUi — 

No. of syllables . 8 12 16 24 32 48 72 104 200 300 

Time taken in mts., 

learnt by cohHhuous 

method t 6 9 16 28 43 138 

Time taken (1 repeti- 

tionperday). . J ** 3l 5 6 14 25 37 93 105 

Dig%U — 

No. of digits . 8 12 16 24 32 48 72 X04 200 400 

Time taken m mts. 

contmuous method i i 2 3 10 18 24 36 134 

1 repetition per day . ^ | if 4 7 9 21 33 83 233 
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PoUry — 

Avenge no of words 25 105 125 243 300 450 625 873 1230 2500 
Tune taken m mta., 

contumoos method ^ 4 10 16 28 30 36 114 147 312 

I repetition per day . ^ 3i 5 18 23 46 58 98 146 383 

Pros * — 

No of words . . 23 30 80 100 173 300 600 800 1000 1200 

Tune taken u mta , 

contmnons method i 3 3 9 21 30 71 133 168 202 

I repetition per day . ^ 4 i 9 32 36 84 136 165 186 

A comparison has been made * of the rate of decay in 
psychological memory for material learnt by each of the above- 
named methods. The aim of the experiments was to discover 
whether the method of divided repetitions was more effective 
than that of accumulated repetitions for the purpose of retam- 
ing logically connected material Passages of history and 
economics were chosen, each assignment bemg from two to 
four pages of a book The assignments were carefully marked 
so as to get a record of the number of ideas contained m each 
and the scoring was done by counting the number of ideas 
correctly recalled No attention was paid to the correct 
recaU of words, but simply to the meaning, and the figures m 
the table below mdicate the percentages of such units of 
meaning- 

There were thirty tests in history and thirty in economics, 
the subject-matter being consecutive throughout each series 
of tests so as to maintain logical continuity. Each assignment 
was read through five times, either at one sitting on the same 
day or once a day for five days, and then dismissed from the 
mind. At varying intervals after the readmg, the subject 
wrote all that could be recalled without any assistance, and 
the percentages of retention for each interval was determined 
The figures in the table are, in each case, the average of ten 
tests, five in economics and five in history, taken imder similar 
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The results were : 


Read 

Tested 

Average amouMi recalled 

5 tunes m i day . 
Daily for 3 days . 

next day 

66% 

64'4% 

5 tunes m i day . 
Daily for 5 days . 

after 3 weeks 

13 13% 

3726% 

3 times in i day . 
Daily for 3 days . 

. after i month 

”•49% 

30-59% 

It should be 

stated that results 

similar to 

these had 


previously been obtained by experiments performed on other 
observers who were framed psychologists In all cases 
accumulated repetitions are as elective as divided repetitions 
provided that the ability to recall is tested one or two days 
afterwards With longer periods a different tale is told, 
for the effect of the accumulated method wears off much more 
rapidly. Forgettmg occurs very rapidly at first, but more 
especially with the material learned by the massed method, 
and in both cases slows down considerably as tune progresses. 
The method of divided repetitions is seen to be of far 
greater value for prolonged retention. 

The reason for the superiority in retention obtained by the 
distnbuted method is to be sought m the facts of reminis- 
cence That the advantage is not due to the mterference of 
fatigue brought on by the massed method has been shewn by 
experiments by Jost in which a number of repetitions of 
other material was made before each of the distnbuted repeti- 
tions so that the total work on each occasion was the same 
whether the divided or massed method was used Neverthe- 
less, the superiority still rested with the former method 

Some active change is gomg on during the penods inter- 
vening between the repetitions which leads to better assunila- 
tion and organisation of the material to be remembered. 
Tliere is, however, a limit to this process so that if, for instance, 
a single repetition is made every week the effect would be lost, 
and repetitions every fourth day are less effective than those 
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every third day, and so on up to the time of maximum reminis- 
cence. In other words, if the repetitions are made before the 
strength of reminiscence has b^un to wane, the effect of divided 
repetitians is beneficial and the memcoy is aided, otherwise 
the advantage of distribution is lost. 

The author of these experiments thinks that the law for 
the decay of a habit formulated by Ebbinghaus applies 
equally to the obliviscence of memory. But although the 
general trend of the curves appears to be the same in both 
cases, calculation shews that the numbers given above do not 
confirm the logarithmic law, there being no more than the 
very roughest conespondenoe. 

Different methods of memorising are employed by various 
individuals. Ammigst them we may notice the ‘ entire ' 
or ‘ adiole ' and the ‘ sectional ’ methods which are both 
forms of the continuous procedure previously considered. 
In the entire method the lesson to be learnt is read through 
from beginning to end tmtil it is known ; whilst in the other 
it is broken up into sections each of which is learnt separately. 
There are numerous idiosyncrasies m procedure in this piece- 
meal method. It will be easily seen that the sectional method 
introduces unnecessary and irrelevant associations between 
the beginning and end of each section. A ' mixed ' method 
is more frequently employed, especially by school children, in 
vdiich each section is learnt separately and then the whole is 
welded together from the b^;mning. 

The relative efficiency of the methods has been submitted 
on several occasions to experimental investigation The most 
recent experiments * are those on London school boys and 
girls of the ages of xi| and i2| in different schools. By means 
of preliminary tests of memorising verse the various classes 
were divided into equivalent memory groups. One of the 
groups in each case then learnt selections of poetry by the 
* whole ' method and the other by the sectional method of 
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iftamin g line by line. When both groups were tested it was 
found that the sectional method was better than the whole 
method ; the amount that was retained being measured by 
the number of words correctly recalled. The conclusion 
arrived at was that there was a " conclusive victory ’* for 
the sectional procedure However, m two of the schools it 
appears to have been the normal custom for the children to 
recite whole poems m chorus after the teacher ; a procedure 
admirably calculated to destroy all mterest and any desire 
ever to read poetry agam And m the case of one long poem 
which is stated to have had continuity of meaning and a 
coherent story the whole method proved to be the more 
advantageous. No doubt in this case the interest in the story 
was responsible for the result 

In fact where interest is aroused the method of learning 
is of far less importance than is usually supposed. 


IIEMORY AKD INTEREST 

Before we discuss the relation of interest to memory it 
will be as well to consider briefly the question of forgetting. 
According to the school of psycho-analysts the process of 
forgetting is not a passive one but is a protective measure or 
repression by which we are screened from unpleasant recol- 
lections. Thus it IS said by the founder of the school that : 

" the forgetting of impressions and experiences shews the 
working of the tendency to ward oB bom memory that idiich 
is impleasant.” By this principle he accounts for the for- 
getting of words, intentions, resolutions, etc., and he extends 
it so as to cover all erroneously carried-out actions such as 
shps of the tongue and pen At the back of every such error 
there is said to be an mtentional concealment or repression. 
In an examination of Professor Freud's contribution to 
psychology in which he crmsidered what was his chief claim to 
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origiiiality, a very competent and sympathetic critic, the 
late Dr Rivers came to the conclusion that " there is much 
to be said for a view which would regard as a distinctive 
feature of Freud’s system his theory of forgetting." He went 
on to say that it is forgettmg rather than remembering which 
needs explanation and that “ it is. perhaps, the greatest merit 
of Freud’s theory that it provides us with such an explanation.” 

Now it is notorious that we often acutely remember 
what we consciously dislike and would much prefer to forget, 
whilst, on the other hand, we frequently forget what we 
would desire strongly to retain. It might be expected that 
the distinctive contribution to psychological theory would 
provide an explanation. AU that is offered, however, for 
normal persons is an examination of cases of forgetting tsolaiei 
impressions and never an investigation into the obhvi- 
scence of organised groups of ideas, which is what an explana- 
tion ^ould attempt. In the case of such isolated things such 
as proper names, it is mamtained that a forgotten or distorted 
name has some associative coimection with an unconscious 
stream of thought Of course everything in mental life has 
associations ; it needed no ideas from the vasty depths of un- 
consciousness to tell us that And it is undeniably true that 
when ideas are associated the whole senes laAe away together 
When we demand a reason for remembering unpleasant 
experiences in contradiction to the assumed principle we arc 
told that a conscious intention to forget is powerless against 
an unconscious resistance Dr Rivers endeavoured to rescue 
the principle we are considering, by the clever distinction 
between witting and unwitting repression, so that when we 
forget pleasant experiences we do so unwittingly. 

The whole principle is, however, a mere pditio pnnctpti, 
for nothing more is meant by this school when they speak of 
the unconscious than a dark repository for forgotten experi- 
ences. When submitted to the test of experiment the prmdple 
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that unpleasant feeling tone leads to forgetting, has been shewn 
to be unfounded. The experiment was conducted in the 
following fashion.^* On the day after a half-term's holiday 
nearly seven hundred giris m a school between the ages of 
II and i6 years were told to write down all the pleasant 
experiences of the holiday and on the reverse side of the page 
all the unpleasant ones. About a fortnight later, without any 
intermediate warning they were asked to write similar reports 
about the same holiday Any experience found in the second 
report which did not appear in the first was ignored In this 
way it was possible to discover the relative forgetting of 
pleasant and unpleasant experiences. Of 6735 pleasant 
experiences originally recorded 2700 or 40-1 per cent, were 
forgotten ; and of 3491 unpleasant events 1406 or 39*8 per 
cent, were omitted on the second occasion. The number of 
children who forgot a larger percentage of pleasant experiences 
was 345 and of unpleasant experiences 280, whilst 62 forgot 
an equal number of both. The experimenter concluded 
somewhat hastily, that there was no difference between the 
two feeling tones, pleasure and unpleasure, in their effect on 
memory. Similar investigations ought to be undertaken on 
adults when the results could be checked by mtrospection. 
However, feeling does affect memory, as the followmg account 
of an experiment performed by the author of this book shews ; 
but by no means in the simple way that the psycho-analytic 
principle would suggest. 

Twenty-four men took part in the experiment, their ages 
ranging from 22 years to 38^ years, with an average of 26 years 
3 months They were all graduates, mostly in honours, being 
members of a practical class in psychology and they displayed 
great keenness on the experiment ; five of them were men of 
considerable hterary judgment. The material to be learnt 
consisted of four sonnets from Hardy's CoUecUd Poems named 
“ She to Him." The selection was determined partly by the 
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sonnet form, which is useful in such mvestigations owing to 
the rigidity of its construction which provides comparable 
tasks, and partly by the fact that these sonnets have exactly 
the same ' colour ’ and deal with the same order of ideas. 

Each subject was given two of the sonnets to learn 
in a prescribed manner. The first was learnt by a ‘ mixed ’ 
method according to the following plan, which insured that 
each line was repeated exactly eight times : 

Plan of tepehltons Total 

First quatram 4 .I 8 

Second quatram 4 j . j-z 8 
Sestette ... 6 } 8 

The second sonnet was learnt by the ' entire ’ method, being 
read through from beginnmg to end eight times ; so that 
each Ime m both soimets was repeated the same number of 
times. In the former case, however, as the plan shews, there 
were several irrelevant associations formed during the course 
of learning between the begmmng and end of each quatrain 
and sestette which, theoretically, should interfere with the 
process of recall. 

After each sonnet had been repeated m the way described, 
a couple of minutes’ rest was taken, and then the accuracy 
of learning was tested Each subject heard his neighbour 
adio had repeated a different sonnet A score was kept by 
recording the number of times that the person had to be 
prompted in order to repeat the poem ; which serves as an 
index to the completeness of the learning. One minute only 
was allowed at any point of hesitation, at the end of which 
the person was prompted ; and every prompt was counted, 
even if it consisted only of a preposition or article. This 
rigid method explains the large numbers given later. 

Everybody who has expmmented on learning is well 
aware that there are certain places where different persons 
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find exceptional difficulty in making associations. No 
explanation has been so far given of these ' refractory points,' 
but their existence calls in question the accuracy of any method 
of determining the completeness of what has been learnt, 
ivhich relies on counting the number of repetitions which are 
required to learn a passage, or to leam a series of nonsense- 
^llables, by heart. AH the extra repetitions necessary to 
break down the resistance at the refractory points are un> 
necessary as far as the rest of the passage is concerned, which 
is therefore overleamt. Hence there is alwa}rs considerable 
doubt in the comparative mterpretation of results when the 
efficacy of a learning method is calculated by the number of 
repetitions necessary to insure perfect reproduction The 
prompting method avoids this difficulty by fixing the number 
of repetitions in advance and by not insisting on complete 
recall. In this way, the refractory pomts do not afiect the 
other associations, but all are treated alike 

The second part of the experiment was carried out exactly 
one week later. In the intervening penod the subjects were 
told to avoid thi nking of the poems as far as possible, and the 
instruction was successfully followed. At the end of seven 
days they were allowed to read each sonnet through once, 
from beginmng to end, and one minute later the amount ot 
retention was determmed, exactly as before. 

Immediately after the final record was made, each was 
asked to state which of the two sonnets he preferred. Nine- 
teen subjects expressed a decided preference for one or the 
other : one liked both equally well ; and four disliked both 
strongly, either because they did not appreciate them, or 
else because they thought them nonsense If the difierent 
subjects are classified in groups according to the soimets they 
prefer, the effect of subjective preference on memory can be 
investigated. 

The results are more clearly seen when exhibited in 
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tabular form, where the average number of prompts for the 
group of five subjects who had no preference are given for the 
sake of comparison. The figures in heavy type in every case 
are those for the preferred sonnet : 

ImmedtaU recall Delayed recall 

'~1 77 ' 7 TT 

‘Mixed' ‘Entire’ ‘Mixed’ ‘Entire’ 
Learned by — method method method method 

8 subjects (preferring Sonnet I) 

Mean no. of prompts 26 40 18 33 

II subjects (preferring Sonnet II) 

Mean no. of prompts 43 82 40 80 

5 subjects (no preference) 

Mean no. of prompts . . 47 57 44 51 

It is easily seen that in all cases the preferred sonnet is 
not only better learnt but better retamed. These figures 
seem to suggest that it is not the method of learning which 
affects immediate memory or retention, but rather the sub- 
jective preference for what is learnt Statements have been 
made m conflict with this opmion, such as that of Myers,** 
who says that the mixed method, " although more economical 
as regards immediate memory, is surpassed by the entire 
method m respect of retention.” Such a view appears to be 
the result of taking averages from disparate groups or for 
dis-similar material, where the preferences cancel each other 
in the aggregate. 

It follows from our investigation, that any experimental 
evidence about memory which does not take the subjective 
factor mto account must be rejected. For if the experiments 
are valid, it would appear that subjective preference is a 
vera causa. The objection will at once be raised that " there 
is no cause or effect in nature ; nature has but an individual 
existence ; nature simply ts ” ; ** and cause and effect are 
ccmvenient fictions serving the purpose of economy of thought. 
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The concept of cause, we are told, is now replaced by the 
concept of function, and with the abolition of the causal 
conc^t the idea of activity must also be abandoned. 

However well founded this view may be in the realm of 
physical science, it is impossible to dispense with the notion 
of subjective activity in p^chology If the psychologist 
finds it necessary to take into account the fact of thinking at 
all, and none except the behaviourist fails to do so, he is 
equally bound to postulate the activity of thought N^lect 
of this consideration is due, as we have seen, to a physiological 
bias in psychology, by which function is regarded as deter- 
mined by structure instead of vtce versa Mental structure is, 
however, simply crystallised function. From the psychological 
standpoint function is always jmiot, as we sawearlier in deahng 
with habit and heredity regarded as mental phenomena. 

Now subjective preference is but another name for 
trUerest and is a state of mind m which feeling-tone and cona- 
tion are both promment but in which the latter dominates 
the former. When we say that a person is interested m or 
has a preference for certain objects we imply that they arouse 
in him both feehng and desire Whether the feeling is pleasur- 
able or not is quite immaterial for the strength of the interest 
is dependent on the desire. Hence wenre led to the conclusion 
that the desire or will to remember is the essential determining 
factor in memory. In this respect habit and memory are on 
a jpar, for in the preceding chapter evidence was brou^^t to 
shew that the active attitude or the will to learn was necessary 
in order to acquire and retain a habit. Consequently whatever 
else is involved, effective memmy tr aining should ultimately 
be a training in sustained voluntary effort 
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CAM MEllORy BE TRAIMBD 7 

There is a dangerous complexity underlying this appar- 
ently simple question, which is really an mstance of the 
logical fallacy of many questions. The man who is asked 
whether he has left oS cheating would, if he were wise, refuse 
to reply in the negative or in the affirmative. Now when the 
question of training the memory is under consideration, 
several different things are mixed up together. First we have 
the two main factors in every concrete act of memory men- 
tioned at the beginning of the chapter If we confine our- 
selves to true memory alone we have to disentangle several 
other factors mvolved in it. Dr Carpenter first pointed out 
that an act of memory depends not only on our abihty to 
retam, but also on our abihty to record ideas, i e to commit 
them to memory, and finally on our power of recovering what 
has been so committed. Each of these factors is relatively 
distmct and our simple question has consequently branched 
out mto several directions. 

As to retentiveness, the meagre evidence available for 
physiological retention has been presented in the chapter on 
habit-formation, but as regards the psychological retention of 
ideas there is, as far as I am aware, no evidence to shew whether 
this is improvable by education or not Professor James, 
who beheved that our native retentiveness was as much an 
unchangeable property of our nervous S3retem as its chemical 
constitution, based his doctrme on the view that all associa- 
tion is due to the formation of ‘ traces ' in the brain, consisting 
of paths of low resistance between adjacent neurones, which 
imphes that all associations are of the mechanical habit type. 
But, as Dr Carpenter saj^, the associations " which are most 
useful to us in the acquirement of knowledge, and over the 
formation of which we have the most power, may be dis- 
tinguished as rational; being based on the fundamental 
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relations of the ideas themselves, the perception of which 
gives to the new idea a defimte place in the fabric of our 
thought." Such connections as these between our ideas are 
the basis of all memorising that is truly educative and it is 
not necessary to invoke the central nervous system in order 
to account for them. 

For educational theory it is fortunately hardly necessary 
to consider whether retentiveness is or is not improvable, 
since pure tenacity of retention is not per se a valuable 
power of mind. If it is allowed to take the place of 
organised thinking, sheer retentiveness may be a bar to 
progress. This is very aptly illustrated by Professor Lloyd 
Morgan *• in the following example : " I ask a boy who can 
readily learn a lot of dates when Jonson’s Every Man in his 
Humour was published. He answers ghbly 1596. I say : 

‘ Was Shakespeare still hvmg ? ' He looks confused, and I 
contmue, ‘ Was Cromwell dead ? ' to his still greater con- 
fusion. And yet he can give me pat, if directly asked, the 
dates of Shakespeare’s death and Cromwell's protectorate. 
He does not think but trusts to parrot-Uke association." 
This unfortunate youth has had his physiological memory 
trained to the neglect of a s}rstematic training m relationships 
with the result that what he knows has no educational value. 
" Another boy of whom the same question concerning Jonson's 
comedy is asked may reply : ' I do not remember the exact 
date, though I have seen it stated. But it was after the 
publication of the Faerte Queens and before Bacon’s Ess^s 
appeared. I happen to remember those dates, so Every Man 
in hts Humour must have been produced between 1599 and 
1597.’ His answer is less exact ; but it is more rational, 
and from the pomt of view of systematic knowledge of greater 
value.” 

There are, of course, a number of facts uhich must be 
teamed by heart, such as the tables, but a rational inooeduie 
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in explaining them is the best method for remembering them 
and for future advance, as the methods employed in the 
best kindergartens have amply shevm Some other things to 
be remembered have neither rhyme nor reason, such as 
Elnglish spelling ; but whilst these must be learnt, they have 
in themselves no educational value except as a means to some 
further end. Rational associations within an organised 
system of knowledge are the only kind of retentiveness worth 
educational consideration. It ought to be added that the 
S3rstematic organisation of knowledge enables the material to 
be retained more readily smce each part of the sjrstem is 
retamed by the combined suggestive power of all the rest. 
Moreover, as meaning is more readily assimilated than bare 
facts (as the work on retention of nonsense-syUables shews), 
and as the amount that can be retamed m this way becomes 
incomparably greater, since a unit of meaning may contain 
many sub-units, the whole functiomng as one without further 
effort ; it follows that for practical purposes more complete 
organisation is equivalent to anincrease of retentiveness. Every 
new generalisation or law mcreases one's power of retention, 
provided that it is arrived at by considering the particulars ; 
for the mere statement of the law or rule imphcitly revives all 
the particulars The question of retentiveness has been much 
obscured by the false analogies used m discussing the subject, 
all of them drawn from the physical world, such as ‘ the 
store-house of the mind,' ' imprintmg on the memory ’ and 
so forth. All these which are comparatively innocuous when 
we are coasidering physiological memory are apt to lead to 
erroneous implications when true memory is discussed. 

When we turn to the other factors, namely the recording 
and the recovering, further light is thrown on the subject of 
the training of the memory. There is no doubt whatever 
that the ability to record is improvable by practice ; this has 
been shewn experimentally and indeed is obvious from general 
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experience For it depends on fax:tors which are largely 
subjective and under our control ; namely on properly adjusted 
attention, rhythm, control of unageiy, etc. and also on our 
mnate or acquired aptitudes. A problem of considerable 
educational importance emerges at this point, namely whether 
the improved ability brought about m this way is purely 
qiecific, or whether it is of a general nature so that it can 
operate in spheres outside that in which the improvement 
has been acquired. As this question is not confined to 
memory alone but concerns all the powers of the mind it is 
considered m the next chapter on mental discipline. 

Finally we have the third factor, namely, the capacity to 
recall what has been learnt. The name recollect which is 
usually given to this power is significant, for it calls attention 
to the dependence of memory on the will to learn. Recollec- 
tion is to be contrasted vnth the kmd of reminiscence which 
takes place in reverie where we are relatively passive spectators 
of the flow of ideas. When, however, voluntary attention 
is concentrated on the details of an organised system of 
knowledge those associations are recalled which are relevant 
to the particular subject thought about. So that the con- 
dition of recollection, in so far as it is not subjective, brings us 
back again to the organisation of our knowledge, which is 
likewise the condition of its retention. “ Most men,’’ said 
Professor James,^’ " have a good memory for facts connected 
with their own pursuits. The college athlete who remains a 
^unce at his books will astonish you by his knowledge of 
men’s ' records ’ in various feats and games, and will be a 
walkmg dictionary of sporting statistics. The reason is that 
he is constantly going over these things in his mind, and com- 
paring and making series of them. They form for him not 
so many odd facts, but a concept-system — so they stick. 
So the merchant remembers prices, the politician other 
pditidans’ speeches and votes, with a copiousness which 



CAN MEMORY BE TRAINED 


[63 


amazes outsiders, but which the amount of thmldng they 
bestow on these subjects easily explains.” It is evident 
that the real reason for the retentive memory m all these 
cases is the organisation of the facts brought about by an 
intense interest in them. Putting it briefly we may say that 
in the will to learn hes the secret of training the memory. 
In other words there is no royal road to this goal and instead 
of looking to specific exercises for this purpose we see that the 
proper method is to stimulate a desire for what is to be acquired 
and to make our studies systematic. 



CHAPTER VII 


MENTAL DISCIPLINE 

Histoncal Idea of Mental Tiauung or Ductpline — Expenmental Evi- 
dence — Interpretation of the Experiments — ^More Evidence and 
DifEerent Interpretations — Ideals 

THE HISTORICAL IDEA OF MENTAL TRAINING OR DISCIPUNE 

The conception of mental discipline is at least as old as Plato, 
as may be seen from the seventh book of the Republic, in 
which Socrates is represented as persuading Glaucon in the 
following maimer : 

'* And have you further observed that those who have a 
natural talent for calculation are generally sharp at every 
other kind of knowledge ; and even the dull, if they have 
had an anthmetical training, although they may derive no 
other advantage from it, always become much sharper than 
they would otherwise have been ? " 

“ Very true,” he said. 

Later on a similar conclusion is reached about geometry : 
"The inhabitants of your fair dty,” says Socrates, "should by 
all means learn geometry. Moreover the saence has mdirect 
effects which are not small.” 

" Of what kmd ? ” he said 

“ There are the military advantages of which you spoke," 
I said ; " and we know, of course, that the man who has 
studied geometry will be wholly and entirely superior to the 
man who has not, with respect to the better apprehension 
of all subjects." 

" Yes, indeed,” he said, “ there is an infimte difference 
between them." ‘ 
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As soon as he appreciates the point Glaucon fully agrees 
with Socrates that not only does a training in mathematics 
make a man sharper at mathematics but more acute m all 
departments of knowledge. 

This notion of the indirect effects of education persisted 
throughout the centunes, for Bacon, m his essay on “ Studies," 
doubtless influenced by Plato, also approved the doctnne, 
thus : “ Nay, there is no stond or impediment in the wit, 
but may be wrought out by fit studies ; like as diseases of 
the body may have appropriate exercises ... So if a man’s 
wit be wandering, let him study the mathematics ; for m 
demonstrations, if his wit be called away never so httle, he 
must begin agam. If his wit be not apt to distinguish or 
find differences, let him study the schoolmen ; for they are 
splitters of hairs." 

The training here, too, is assumed to be of a general nature 
rather than specific, m that the splitting of dialectical hairs is 
thought to be a good remedy for enablmg a man to split 
hairs of other sorts 

Locke put the matter much more succinctly " I have 
mentioned mathematics as a way to settle m the mind a habit 
of reasoning closely and m tram ; not that I thmk it necessary 
that all men should be deep mathematicians, but that, having 
got the way of reasoning, which that study brings the mind to, 
they might be able to transfer it to other parts of knowledge 
as they shall have occasion." There was a good deal of mcon- 
sistency in Locke’s views as to the effects of trammg as he was 
largely gmded by utilitarian exmsiderations, maintaining in 
his Thoughts Concerning Education that mathematics should 
be studied for their great practical value ■ Nevertheless the 
above statement may be taken as implying that the effects 
of training are of a general nature and not confined to the 
subject in which the training is received. 

This doctrine once known as that of * formal education ' 
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rests on the view that the assumption undeiijnmg the thought 
of all the above quotations has a solid foundation In the 
great controversy in England in the middle of the nineteenth 
century concerning the claims of natnral science and modem 
languages to be mcluded in the school curricnlnm the warfare 
raged chiefly round this doctrine It was claimed by the 
adherents of the classical tradition that classics alone could 
furnish a liberal education since they demanded a vigorous 
all-round exercise of the active, cognitive and esthetic facul- 
ties They rejected the view that knowledge which had 
practical utihty or which might be considered as leading up 
to a profession could have any educative effect on the mmd. 
The classics were " regarded primarily as a species of mental 
g3nnnastics, a method of developing the mtellectual faculties, 
without reference to the permanent utihty of the knowledge 
conveyed ” • This seemed to carry with it the notion, from 
which the extreme supporters did not shrink, that it was a 
strong recommendation for these studies that they were dry 
and distasteful to the pupils 

Girls suffered equally with boys under the yoke of the 
tradition, as m several schools they did not, nor were they 
expected to, get beyond the Latin declensions and conjuga- 
tions, but the rdgime was defended on the ground that rote 
learmng was such good mental training. The following actual 
dialogue between Ro}^ Commissioners and a head-mistress 
m the year 1866 illuminates the view : 

" Do you find any difficulty in adequately teaching to a 
girl of ordinary intelligence three languages, such as French, 
German and Latin ^ ” 

*' No ; but then we confine ourselves to the elements of 
German and Latin, to the grammar of Latin, especially to the 
declensions and the verbs ” 

“ With regard to Latm, does your experience lead you to 
attach importance to it as a means of preparing girls for the 
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study of English or as a means of giving power to the 
mind? ” 

“ I think it is in every way an excellent mental traming ” 
" You think Latin grammar a very useful instrument for 
that purpose ? ” 

“ Yes.” 

" Do yon find the girls learn it readily ? ” 

" As readily as they learn any grammar. Grammar is a 
difficult subject ” * 

Other girls’ schools, at that period, taught German in 
place of Latin, but, lest one should imagme that this was due 
to superior enlightenment, a distinguished head-mistress * 
said that the girls derived as much benefit as the boys, for 
*' German, we think, answers the purpose of Latm, inasmuch 
as it has a comphcated grammar ” 

A head-master propounded the theory much more bluntly, 
declaring that it did not matter a bit what you taught a bc^ 
provided that he thoroughly detested it. The object of 
teaching the classics was, m short, to give the pupil a ’ mental 
traimng ' rather than any positive knowledge of the languages, 
for it was beheved that a boy who knew Latin had obtained a 
master-key which he could apply to many a difficult lock 
besides. But the supporters of the claims of natural science 
put forward similar views to justify their studies, one of the 
protagonists stating * that ” the student of natural science is 
likely to bring with him to the study of philosophy, or politics, 
or busmess, or his profession, whatever it may be, a more 
active and original mind, a sounder judgment and a clearer 
head, in consequence of his study.” 

We shall now examine the theory that the effects of train- 
ing in one sphere of activity can be, as Locke said, transferred 
to other different spheres ; which as is now evident has at 
least the merit of respectable antiquity. Is the wisdom of 
the ages justified ? 
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EXPERIMENTAL EVIDENCE 

Cause and effect are especially difficult to distinguisli in 
this connection and are freqnoitly confused one with the 
other. As Plato observed those who are successful in certain 
branches of study or who have special aptitudes or abilities 
frequently have a better general ciq)a£ity. Instead of the 
special skill, however, having produced a better general 
capacity it may simply be an expression of such original 
general power. Thus clever boys in English public schools 
were usually placed on the classical side and naturally did 
well there and afterwards, leading to the general belief amongst 
schoolmasters that there was some virtue in a classical 
training which fitted a boy to succeed in all departments of 
life. 

With the advent of experimental psychology certain 
methods were devised to cope with the problem, and although 
they have not given an unambiguous answer, at all events 
they have helped us to realise more clearly the issues involved 
and the great complexity of the subject. The earliest expen- 
ment of this nature is due to Professor James.» He con- 
sidered but one aspect, namely, whether training in learning 
one type of poetry would shorten the tune taken to learn an 
entirely different kind of poetry. For eight successive days 
he learnt 158 lines of poetry by Victor Hugo, the total time 
required being 132 minutes Let us call this the test material 
or series. He then learnt the whole of the first book of 
Paradise Lost in " 20 odd mmutes daily for 38 dajrs ” shewing 
that he must have had astonishing powers of retentiveness. 
This constitutes the practice material or series. Finally he 
tested himself on Victor Hugo’s poem again and found that 
for 158 additional lines " divided exactly as on the former 
occasion " he required 151 minutes for memorising. The loss 
in capacity was explained by the statement that he was 
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“ perceptibly fagged with other work at the time of the second 
batch of V. Hugo.** Quite apart fnHD this explanation it is 
evident that the experiment is too crude and could not be 
regarded as evidence for transfer of the effects of inactice 
even if the final conditions had been more favourable and the 
result positive The method, however, is serviceable and 
indicates the direction along which experimental evidence 
has been sought 

Preliminary examination by the test material will here- 
after be called taking the first cross-section, and the final 
test will be named the final cross-section. Any experiment on 
the transfer of the effects of training may be described as 
taking a first cross-section by means of suitable test series, 
then giving a certain amount of training by the practice 
series and finally a second cross-section is taken by means of 
material similar to the first test series. 

In order to overcome the difficulty of varying ph3rsical 
states and moods which vitiates the experiment of James, a 
refinement in procedure was mtroduced by Mr Wmch, namely, 
the method of equal abihty groups By deahng with numbers 
of mdividuals, if some are more fatigued others may be fresher 
and so on. School children were divided into groups of equal 
ability in memory, which was tested by their accuracy in 
reproducing a historical passage One of the teams was 
practised for a couple of weeks in learning poetry by heart ; 
the other team had no practice erf this sort. Finally the teams 
were combined and a second cross-section was taken agam 
by means of a historical passage. The practised group 
acquitted themselves better than the untrained. 

Dr Sleight * introduced further refinements into the 
experiments more especially in the statistical treatment of the 
results. The improvement of one equal abihty group as com- 
pared vrith another, owing to practice is usually expressed as 
a percentage of the initial ability. Such percentages are. 
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however, misleading, for the greater the skill already attained 
the more difficult does it become to make further improvement. 
To meet this difficulty the amount of improvement is usually 
calculated in units of standard deviation as was done m a 
similar case in the chapter on observaium. Another fact to 
be taken into account is that the first test itself gives a definite 
amount of training which as our study of habtt-formaium 
shewed is likely to be greater than any eqmvalent amount of 
subsequent training. In order to compensate for this, only 
the differential improvement of the trained group over the 
untrained should be considered m drawmg inferences. 

An experiment was made on 84 girls of average age 
12 years 8 months, in three different schools. Each class was 
divided into four equal teams by different test senes, arranged 
so as to be representative of the many different kinds of 
mental processes mvolved in memory such as logical associa- 
tions, reproduction of meaning, verbal and spatial associations, 
etc ,and immediate and delayed recall weret^en mto account. 
The division mto four groups of the same average mark 
constituted the first cross-section One group had no special 
training, but the other groups were practised as follows . 
group 2 learnt poetry by heart , group 3 learnt ' tables ’ of 
vanous sorts ; group 4 were tramed mtensively to reproduce 
the meaning of prose passages Unfortunately neither in 
the prelimmary tests nor m the practice was any distinction 
drawn between the habit factor and the memory factor, and 
as we have previously seen it is unreasonable to expect a 
training m learning ' tables ’ to mfluence the abihty to repro- 
duce meanings. At the end of six weeks a second cross-section 
was taken, each trained group havmg been treated similarly 
m all respects as regards the technique of training The con- 
clusion of the whole matter was that there was no thing m the 
final cross-section to warrant the assumption of a general 
memory training as the result of specific practice. The effects 
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of ‘ direct ’ practice, as might have been expected, were found 
to be incomparably greater than the effects of ' indirect ’ 
practice and the latter did not last much beyond the period of 
practice. Six weeks, however, is not a very great time to 
influence general memory capacity and the failure to dis- 
criminate between memory and habit makes the conclusions 
of doubtful value. The appended table ^ews a few of the 
results, and in mterpreting the numbers it must be remem- 
bered that no figure is significant unless it is at least three 
times as great as the probable error. 

Table shewing Improvement and Retrogression of 
THE Final Cross-section compared with the First 
Cross-section 

(m umts of standard deviation) 


Increased Sufenonty of Probable 
marks trasned gronps error 


In learning poetry Group i 

42 

— 

13 

2 

II 

“31 

14 

3 

32 

— 10 

14 

4 

42 

0 

14 

In leammg prose Group i 

37 

_ 

7 

(literal production) 2 

24 

-13 

8 

3 

32 

-5 

8 

4 

59 

21 

8 

Experiments have been 

performed to try the 

effect ( 


practismg to discriminate shades of one colour on the subse- 
quent abihty to discriminate between shades of another 
colour ; and a clear transfer effect was shewn. 

Practice m memorising the order of intensities of tuning- 
fork notes was shewn by one observer to produce transfer 
effects in memorising the order of shades of grey, other 
series of tones, poetry, etc. ; the effect bemg more marked 
in those cases where the test and practice senes were similar 
in form 

Professors Thorndike and Woodworth made a variety of 
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experiments to find out whether there was any transfer efiect 
of training in estimating areas, lengths and weights of various 
shapes and size, upon the ability to estimate areas, lengths 
and weights, similar in shape but difierent in size ; different 
in shape but similar in size ; and different in shape and size. 
Also, they tried to discover the influence of training in various 
forms of observation or perception upon slij^tly different 
forms. They found that practice in estimating the areas of 
rectangles from lo to loo square cms. resulted m a marked 
improvement. The improvement for areas of the same size 
but different shapes was 44 per cent, as great ; for areas of 
the same shape but larger, the improvement was only 30 per 
cent, as much For areas of different shape and different 
size the improvement was 52 per cent as great. Training m 
estimating weights from 40 to 120 grams produced only 39 per 
cent as much improvement m estimating weights from izo 
to 1800 grams ; whilst training m estimating lines from -5 to 
1-5 mches long (resultmg m a reduction of error of 25 per cent, 
of the original amount) produced no improvement in the 
estimation of Imes 6 to 12 inches long Tr aining m perceiving 
words containing e and s 3delded an improvement in the speed 
of perception of other letters of 39 per cent as much as in the 
ability specially tramed, but an improvement in accuracy of 
only 25 per cent, as much. Training in perceiving English 
verbs yielded a reduction in time of nearly 21 per cent., and 
in omissions of 70 per cent. , whereas the transferred effect m 
perceiving other parts of speech shewed a reduction m time of 
3 per cent., but an increase in omissions of over zoo per cent. 

The general inference drawn by these observers may be 
given in their own words since it dominated educational 
thought on the subject and is still widely accepted. '* Im- 
provement in any single mental function need not improve 
the ability in functions commonly called by the same name. 
It may injure it. Improvement in any single mental function 



rarely brings about equal improvement in any other function, 
no matter how similar, for the working of every mental 
function-group is conditioned by the nature of the data in 
each particular case.” They concluded further, that as 
there was scnne loss of function even with a very slight change 
in the material, and as this loss became greater the m(ne unlike 
the material became, it is “ fair to infer that there is always a 
point where the loss is complete." 

Such a conclusion is very risky, unless it is assumed that a 
mental act is alwa3rs a mathematical function of its object ; 
and even then the inference is not certam, as two values may 
approach each other asymptotically. 

Results similar to those just considered have been found 
by other investigators.* Elementary school children were 
practised in multiplying numbers in their heads, whilst the 
first and second cross-sections were taken by means of stan- 
dardised arithmetic tests, cancellation tests, learning voca- 
bularies, etc. The second cross-section of the practised group, 
compared with equivalent control groups, shewed that the 
transferred efiect was greatest m functions most closely related 
in content, and m functions where certain pomts of procedure 
were emphasised which were the same m the training series 
as in the test series The gain from practice did not spread 
much to functions having little in common with the training 
either in content or procedure. 

Another set of school children were trained to read para- 
graphs rapidly, and immediately afterwards to answer ques- 
tions on what has been read, whereas the test material con- 
sisted of certain standardised reading tests and tests on the 
rapidity of perception of words, figures, etc. As before, the 
amount of transferred effect was small and depended on the 
similarity of the material and the method of scoring. Some 
of the transferred effect was doe to better technique on the 
part of the pupils in dealing with tests, such as starting 
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promptly, suppressing excitement, learning to reply under 
test conditions, etc. Hence it has been suggested that m 
future experiments the untrained control group should have 
practice in dealing with neutral tests, in order to make the 
comparison fair. It ought to be added that m the last two 
mvestigatkms ]ust cited the practice periods were not more 
than two or three weeks , a mc»t inadequate period on which 
to base conclusions. 

The present writer measured the individual variability of 
each of 17 adult subjects in the estimation of the length of a 
horizontal Ime, and of a vertical hne, each of 12 cms length. 
As a result of daily practice for a week in estimating the length 
of the horizontal line the average variabihty decreased by 
36 per cent. No practice was given with the vertical hne, 
nevertheless the average vanabihty decreased by 34 per cent, 
of which it was calculated that about 14 per cent, was due to 
direct practice in the first test. This appears to shew a certain 
degree of transferred effect, although a week is not a very long 
penod m which to display it adequately. 

The improvement of adult students m drawing various 
objects and pictures has been roughly calculated, and the 
experimenter asserts that much practice did not make the 
subjects better observers m general or give them better habits 
of observing accurately. 

Other observers used as their practice material a code 
of simple geometrical forms. The piinciple of the code was 
explamed to a group of students who, havmg learnt it, pro- 
ceeded to transcribe prose passages into code symbols using 
their mental image as the key. For eleven days the group were 
practised for five minutes twice a day. The test series con- 
sisted of five different substitution tests, such as transcribing 
digits into code symbols, or substituting digits for letters, etc. 
One of the tests was the reverse of the practice material, con- 
sisting in transcribing code sentences into ordinary script. 
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These tests and similar ones were given before and after the 
eleven days’ practice both to this group and to a control group 
of students. By a lucky chance the preliminary tests shewed 
that the experimenters were dealing with equivalent groups, 
though no precautions had been taken in the matter. 

The average number of letters transcribed m the first five 
mmutes by the practised group was 43 and the average of 
the highest records made during the practice was 239 — a gam 
of 537 per cent. The common average of both groups m the 
prelimmary test series were calculated ; and the gains in the 
final test series of the practised over the control groups were 
found, using the initial common average as the starting-pomt. 
For two of the tests there was either no gain or a negative 
result, whilst the other three tests shewed a gam of 5, 9 and 15 
per cent. These percentages yield no evidence in support of a 
transfer of the effect of training. It is mteresting to note that 
the figures shewed a negative correlation between the absolute 
gams in code practice, and the gains m the reverse process 
referred to above, mdicating some mterference between them. 

An attempt has been made to discover whether the method 
of learning used during the practice period makes any difference 
to the transferred effects.^* For this purpose a simple code 
was constructed in which all the letters were represented by the 
figures 1 and 2 , and was built up on a defimte, simple plan. 
One group of students had the letters m irregular order, and 
code figures before them whilst writing, but did not know 
the plan, nor mdeed that thou was any plan. The other 
group had the plan explamed to them and memmised it, 
transcribing from the memory of the structure. Both groups 
were practised for 20 minutes daily for X 2 days in transcription. 
It is evident that one group had a mechanical task, requiring 
httle intellectual effort ; and the other a more rational task 
to perfonn, demanding concentrated attention. 

Each group had a preliminary test, the mechanical group 
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in transcribing letters into digits and the rational in tran- 
scribing letters into a code. Similar tests were given at the 
end of the practice period. The mechanical group shewed a 
gain of 32 per cent, in the number of letters transcribed after 
practice, the other group gained 5a per cent. Control experi- 
ments, by two different sets of students, shewed that the gam 
due to practice by the tests themselves could be estimated at 
roughly 25 per cent, and 35 per cent, respectively for the two 
groups ; leaving a net gain of 7 per cent. (32 — 25) and 17 per 
cent. (52 — ^35) unaccounted for. These results were mter- 
preted to mean that a rational method of learning, which 
involves the higher mental processes to a greater degree, and 
demands greater concentration, yields a more definite transfer 
effect of trainmg. It is unjustifiable, however, to subtract 
percentages m this way, and apparently there was no attempt 
to secure eqmvalent abihty groups either m the experiment 
itself or in the control experiment. Strictly speaking, all 
four groups should have been of equal initial abihty. 

There is one obvious objection that may be taken to the 
experiments described up to this point. All pronounced 
mental change is subject to a law of mertia in that the results 
are not immediately apparent, but take time to manifest them- 
selves. By this is meant not only the obvious fact that time is 
required for practice but also, and more important still, that 
time is wanted in the intervals of practice and subsequently 
in order that the effects of training may be displayed. During 
such intervals some change is gomg on in the unconsaous mind 
whereby a better organisation of our experiences is assured and 
they are more firmly knit mto the fabric of our mental life. 
This is true of bodily equally with mental activities so that, as it 
has been well said, we learn to skate in thesummer and to swim 
in the wmter. The resultsof effective trainingcannot be forced. 

Again, objection has been urged against the artificiality of 
the experiments on the ground that the persons, however well 
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inclined, take only a passing interest in the matter, and so 
the effects of the special training are sure to be negligible. 
It has been rightly insisted that in order to demonstrate the 
results of education we should try to evaluate the effects which 
are produced by the actual studies carried on in the schoolroom 
in a normal fashion instead of substituting artificial tasks 
under laborat(»y conditions. There is much force in these 
criticisms and an attempt to meet them has been made by 
Professor Thorndike, who is again to the front in these 
researches, by an elaborate statistical investigation.^* He 
examined over eight thousand pupils in high schools in 
different towns, apparently between the ages of fifteen to 
eighteen. The first cross-section was taken by the teachers 
and consisted of a series of composite tests of intelligence of 
various kmds chiefly aimed at measuring the abilities employed 
in language and mathematics, but not confined to these. The 
final cross-section was taken by similar tests exactly one year 
later, so as to discover the difference made by a year's 
ordinary schooling in the abilities examined by the tests. 
In order to eliminate the differences of practice value of the 
tests themselves, certain schools employed the tests in their 
final cross-section which were used in taking the first cross- 
section in other schools and vice versa. A record was made 
of the school subjects studied by the pupils and the gams made 
in the test were put into relation with the subjects studied. 
Thus the pupils who studied English, history, geometry and 
Latin (say) were comp>ared with those who normally studied 
English, history, geometry and shop-work. " If other factors 
. . . are properly equalised or allowed for, the difference in 
gain represents the difference between Latin and shop-work, 
as taught in these schools, in general training or disciplinary 
value.” 

The list of subjects studied by the pupils would appal 
any but an American teacher as they ranged over modem 

M 
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drama, commonity civics, algebra, Greek, horticulture and 
radio (whatever this last may mean) 1 We learn also, to 
our dismay, that amongst a thousand pupils in one town 
there were over seven hundred djfierent programmes of work. 
However, when we have recovered from all this we find that 
the average gain in marks in the tests for the year was 23 
(these marks being standardised so as to be of equal value at 
all points of the scale) of which it was estimated that about 
12 were due to special practice in the tests, leaving ix as the 
gain due to maturity and the disdplmary effect of the year’s 
schooling. Seeing that there was a greater gain by the bare 
practice of taking the tests once than was due both to maturity 
and traming combmed these figures gave httle positive support 
to the doctrine of transferred effects The final result shewM 
that there wasapositive relation between the presenceof French 
or Chemistry in a pupil's programme and gain in the tests, 
and a negative relation between the presence of cooking and 
sewing m a pupil’s programme and gain in the tests. Some 
subjects such as Spanish and English shewed neither gain nor 
loss. To the positive side also belong trigonometry, physics, 
Latin, mathematics and history, m the order given ; and to the 
negative side, drawing, business, civics, biology, stenography 
and economics m decreasing order to merit. It is gratifying 
to learn that it is bad to learn stenography and business in 
school ; and economics and civics are also not above suspicion, 
if these statistical results are of any value. Though why 
English should have no effect at all is difficult to fathom unless 
the secret hes m the way in utiiich it was taught m these schools. 

INTERPSETATIOM OF THE EXFEWMENTS 
It IS now time to make some attempt to evaluate the 
evidence, which at first sight appears to be very confiicting. 
The currently accepted doctrine concerning the indirect effects 
of tr aining is based on the following analysis. Both the test 
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series and the practice series are believed to contain common 
elements of form or material or both and these common 
elements may be called objective identities. There can also be 
identity of procedure or attitude in coping with the various 
problems, by which is meant an identity in the methods or 
technique employed in learning, in dispositions, modes of 
directing the attention or utilising rh}dhm, control of mental 
imagery and so forth. In contrast with the former identities 
these may be distinguished as subjective identities, being more 
or less under the subject’s control. 

Now it has beenasserted repeatedly that,in all experimental 
cases where transference of the efiects of training has been 
found to take place, an essential condition is the occurrence of 
identical elements of one or both categories, which the subject 
makes use of consciously or unwittingly. In the experiments 
on memorising, estimating lengths, using codes and the like 
the identical objective factors are said to be obvious. The 
curious cases of transference of efiects in discriminating colours 
as a result of training m distinguishing musical tones, etc 
are said to be exphcable by the presence of identical subjective 
factors, such as better modes of directing the attention or 
avoiding distractions. But whilst common factors are a 
necessary condition they are not by themselves sufficient; 
for It is argued that the common elements must be separable 
from the complexes m which they occur if transfer of efiects is 
to take place. As this process of dismtegration can never be 
complete there must always be some loss in the transferred 
efiect, as was indeed noticed in many of the experimental 
results previously considered. Some observers have pointed 
out that certain common factors tend to f acihtate the acquisi- 
tion of a new activity whilst others interfere with it, and any 
transference is due to a balance between them 

A modified form of the identity theory is a refinement 
of the view of facilitation and interference.** Improvement in 
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any mode of activity is considered to be doe to the selectim 
and weeding out of elemental abilities When a new form of 
activity is undertaken the so-called elemental abilities are 
regrouped. In so far as the individual recognises the similaiity 
or partial identity between the two activities the elimination 
of the unnecessary elementary abilities and the regrouping of 
the others is more likely to occur. The analogy of a football 
side is used to explain this where improved play may be due 
to greater umty of action. If a new team is constituted with 
a proportion of players from the old team, there will only be 
transfer of the improvement provided that the new side 
shakes down into good team work. 

On the whole the accepted view amongst experimenters is 
that identical subjective factors play the mote important part, 
and these being given, differences m the material are of rela- 
tively little significance m hindering the transferred effect, 
which may take place in spite of great objective differences. 
The importance of the subjective factors has been well illus- 
trated in an investigation on school children conducted by 
Professor Judd. Two groups of bo}^ were dealt with, and one 
was given a theoretical explanation of the refraction of light 
whilst the other was left ignorant of the principle The groups 
were practised in aiming with a dart at a target, seen at an 
angle, under twelve inches of water ; and both groups did 
equally well. Theoretical knowledge of the law of refracticm 
did not seem to be a substitute for the necessary practical skill. 
Then the conditions were changed and the depth of the water 
was reduced from twelve to four inches. A marked difference 
was now manifested, for the boys who were ignorant of the 
principle of refraction were not aided much in ccqiing with 
the new situation by their previously acquired practical sldlL 
On the other hand, the boys who knew the principle fitted 
themselves to the new conditions very rapidly. The sub- 
jective control of their movements, made possible by their 
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theoretical knowledge, helped to secure effective transfer of 
the effects of training. It will be remembered that similar 
results were obtained in the previously quoted experiments 
on the different methods of learning. For where a raticmal 
procedure was employed there was more evidence of transfer- 
ence This provides experimental evidence, if that were 
necessary, that rule of thumb methods are devoid of general 
educative value 

There is one function which is common to all mental 
processes, however different. In considering such activities 
as remembering, imagining, perceiving, reasoning and the 
like it is popularly supposed that the mental activities are 
diverse whilst the objects referred to m the various acts are 
the same But there is no ground for beheving in diverse 
kmds of mental activity ; on the contrary when the supposed 
faculties are thought to be different it will always be found 
that there are differences m the nature of the objects appre- 
hended.'* The subjective activity involved is in all cases 
the same, namely, the act of attention So that here we have, 
for what it is worth, a function which is common to all mental 
processes , and it is impossible that any real traimng can take 
place without mental activity. No doubt facihty of atten- 
tion depends on the content attended to, and to that extent 
attention is specific. Experiments such as we have considered 
conducted for a period of dajrs, weeks or even a year can 
hardly be expected to shew the mfluence of better adapted 
attention m yielding a better all round cahbre of mmd At 
this pomt we seem to approach the limits of the experimental 
method m dealing with the problem of the permanent effects 
of education on general capacity, and we are compelled to fall 
back on the evidence of experience. It seems incredible that 
years of training with suitable intellectual material adapted 
at each stage to the interest and capacity of the pupU should 
fail to i»x>duce better all round capacity. Whether the 
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results are measurable is another story, and the question is 
only confused by experiments if the attempt is made to estimate 
intellectual cahbre without regard to subjective preference or 
interests. 

But, if the experimental method has tended to narrow the 
issue unduly, the interpretation of the experimental results 
has made matters worse. All reference to common elements, 
factors and everythmg of that sort is psychological atavism of 
a particularly distressful kind. It is an attempt to breathe the 
breath of life mto the dry bonesof mental atomism. But these 
bones cannot live, for in place of a collection of disconnected 
elements somehow reduced to order by subsequent processes, 
a psychology which knows its own business ought to assert that 
continuity and form are present from the very beginning of con- 
scious life The whole argument of this book up to the present 
chapter hasbeenaprolonged protest against the attempt to deal 
with ideas, images, sensations, etc. as though they consisted of 
isolated bits of mental funuture Our conception of the con- 
tinuity of the mental stream is equally vahd for movements 
and it is erroneous to suppose that a bodily habit, for instance, 
can be formed by the umon of previously disconnected move- 
ments. No amount of " shakmg down mto team work” can 
account for the unity of action observable m a habit if we 
suppose that the movements were originally disconnected. 

NEW EVIDENCE AND DIFFEKENT INTERPRETATIONS 

The whole question of the effects of training has been 
given a new turn by the researches of the Gestalt psychologists. 
It is rightly assumed by this school that a psychological or 
experienced whole is something more than a mere sum of its 
parts ; in fact it may even stand in opposition to some of its 
parts Thus an ape soon learns to secure a banana out of his 
reach, beyond the bars of his cage, by dragging it to himself 
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with a stick. If, now, the food is placed in view of the ape in 
a drawer, with one of its sides missing, so placed that the open 
side is farthest from the bars of the cage, the animal tries to 
drag the food towards itself, but is prevented by the back of 
the drawer. Ftofessor Kdhler, who has observed the pheno- 
menon very carefully, noticed that the more intelligent apes, 
after groping vainly for some time, suddenly changed their 
tactics, and pushed the food away from themselves out of the 
drawer and then round it towards themselves, m a smooth 
continuous curve The less intelligent animals required 
the drawer to be turned, so that the open end pointed more or 
less to the side, before they could grasp the situation. That 
' part ' of the solution of the problem, which consists in pushing 
the food away, is not only in conflict with the instmcts and 
previons trainmg of the animal, but, regarded by ttsdf, 15 in 
opposition to the problem of securing the food. We must 
abandon the notion of separate elements or parts, and in order 
to understand behaviour m which ends are attained indirectly, 
by making detours which m themselves are in conflict with the 
ends sought, we must assume that the whole situation has a 
certam configuration or shape. The solution of the problem 
only occurs when insight mto the configuration is possible. 
It is usual to talk of a flash of insight and rightly so, for it has 
been shewn repeatedly that a true solution is always a sudden 
phenomenon sharply contrasted with the blind gropmg due 
to trial and error. The more one contemplates it the more 
one realises that the situation of the ape with the stick and the 
desired prize resembles that of a man with a pencil and a 
problem to be solved. 

When the open side of the drawer in the above experiments 
is farthest away from the bars of the cage its position with 
respect to the body of the anunal may be described as i 8 o“, but 
some of the apes do not achieve insight mto the configuration 
unless the open side is turned more towards the body, 1 e. 
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into the position 135** or even 90°. Now it was found that, 
if the animal succeeds in solving the problem in one of the 
easier positions, it will subsequently transfer the solution to 
the more difficult position. One of the less intelligent apes 
proved quite unable to secure the food either in the position 
180" or 135® but was successful at 90“. Immediately after- 
wards, when the position 135® was again tried, it achieved a 
prompt solution, and after that a solution at 180°. A month 
later an unhesitating solutian was accomplished at 180® at 
the very first trial The interest in securing food, especially 
bananas, is no doubt a very powerful motive for these animals, 
sharpening their insight into the problem. But, unless we 
assume that schoolboys have less wit than apes, it would be a 
sad confession of impotence to believe that there can be no 
course of study sufficiently tempting to enable them to 
attam insight into situations other than those m which they 
are trained. Possibly the absence of general capacity which 
used to be so much deplored may be due to a lack of interest 
in school studies, so that the effects of school training depend 
to a great extent on stimulating interest in what is learnt. 
Bacon was not so far out when he asserted that 'impediments 
in the wit may be wrought out by fit studies,’ but only on the 
condition that we mterpret ‘fit’ to mean those that are fitted 
to appeal to the interest or aspiration of the pupils. 

Just as a melody is something more than a mere series of 
notes, or a sentence something different from a mere collection 
of words, so a problem is a different thing from the parts or 
elements into which it may be analysed ; it is a unitary whole. 
'When a person or an animal learns to respond to a given 
situation, what determines his behaviour cannot be r^;aided 
as the elements of the situation but must be viewed as insight 
mto the meaning of the configuration as an integral whole. 
Professor K5hler has mdecd changed the whole problem by 
demonstrating the fact that insight into the relations within a 
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configuration is the only means of securing effective general 
training. 

The experiments which he has devised are extremely simple 
in their application. An animal is confronted with two stimuli 
and IS trained to seek food with respect to one of them. Let 
us call the stimulus adiich the animal seeks the ' positive ' 
and the one which he is trained to ignore the ‘ negative.’ 
The animal is taught, let us say, to select the brighter of two 
greys, which may be easily done by placing equal quantities 
of food on two adjacent papers of these colours ; and if he 
chooses the positive colour he is allowed to eat, if not he is 
chased away. The procedure is earned out, as long as neces- 
sary, with the colours m different positions until the animal 
unhesitatingly chooses the positive colour. This constitutes 
our old practice senes When the training has been brought 
to a successful issue a test senes is given. This time the 
* positive ’ colour is retamed, but the ‘ negative ' is replaced by 
a grey which is brighter than the positive of the test series, 
and which may be called ' neutral ' smee it has not appeared 
in the training senes at all. 

On the view that considers that transfer of the effects of 
training takes place in response to identical elements or 
factors in the new situation we should expect the animal to 
choose the positive colour, as nothing can be more identical 
with itself than the same colour. 

But four stupid hens observed by Professor Kdhler refused 
to lend support to the theory as they chose the neutral tint 
in fifty-iune tests out of eighty-five Our intelligent friends 
the apes chose a neutral-coloured box contammg food practi- 
cally every time ; and a child who had been tramed to select 
a certain positive box contammg sweets without making any 
false selection, a couple of days later invariably and unhesi- 
tatingly chose the neutral box Educational psychologists un- 
like the child and the clever animals have chosen the identical 



i86 


EDUCATIONAL PSYCHOLOGY 


elements in the training and test series in order to acconnt for 
the cases of transference of the efiects of training : whereas, 
these experiments demonstrate that the choice is determmed 
by the configuration or pattern of the situation, the animals 
responding to the relations between the colours in any par- 
ticular situation. Obviously, they have acquired insight into 
the relations of a perceived situation and this enables them to 
cope with a new situation, m which they definitely avoid the 
identical element and respond to the configuration. It is as 
though they recognise that the melody is the same though 
some of the notes are different. Hence we may infer that 
unless a task is earned out with insight mto the configuration 
as a whole, the effects of training cannot be transferred 
Otherwise the theory of mental discipline is sound enough, 
for the relations are universal and insight into them places 
the mdividual at a standpomt from which he can view a new 
situation much more readily. We see also that training which 
consists of mere practice, however prolonged, is not discipline, 
for the latter imphes understandmg Very valuable indirect 
confirmation in support of the view here taken has been 
provided by experiments on the establishment of conditioned 
reflexes. Professor Pavlov trained animals to respond with 
fully formed reactions to previously madequate stimuli. 
His experiments led him to the conclusion that “ any stimulus, 
after it had become a conditioned stimulus, was generalised — 
that is to say, the conditioned reaction was provoked not only 
by the specially chosen stimulus, but by any other of the same 
type ’’ (italics mine). If dogs and mice can respond to a 
generalised situation it is preposterous to assert that this is 
impossible in the case of human beings. 
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IDEALS 

An important consideration has yet to be dealt with. In 
all mental states the material employed in exercising the 
activity can be considered from the point of view of its worth 
or value to the person. Experiments have been tried to dis- 
cover whether the habit of producing neat work in one school 
subject, say arithmetic, will result in an improvement in 
the neatness by the scholars in other school subjects, eg. 
language or spelling papers Although a great improvement 
was shewn in the arithmetic papers “ the results were almost 
startling in their failure to shew the shghtest improvement in 
language and spellmg papers.” Another observer, however, 
by carefully cultivating a special regard for neatness on the 
part of the children and enhstmg their regard for its value, 
found that improvement was shewn in directions other than 
the one especially trained 

A review of the evidence which has now been presented 
leads us to realise that the whole problem of the effects of 
traming must be viewed from a different angle. We must 
turn from the sphere of psychology to the realm of ends 
For, if immediate results are aimed at, without considermg the 
ultimate aim of education, it is possible to acquire a high 
degree of particular skill without affecting general capacity. 
Where, on the other hand, an ideal is consciously pursued a 
motive IS at work which is capable of changing the whole 
mental outlook, since it is of the nature of an ideal to engender 
a ‘ divme discontent ’ with whatever falls short of it. To 
revert to our original example, a trainmg m mathematics may 
produce exactness of thought m other departments of intel- 
lectual work, and a love of truth, provided that the training is 
of such a kmd as to inculcate an ideal which the pupil values 
and strives to attam Failing this, Glaucon’s observation 
that he had ” hardly ever known a mathematician who was 
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capable of reasoning " is likely to be repeated.^’ In order to 
justify the universal tradition which decrees that everybody 
should be taught mathematics, modem mathematicians are 
taking the line that the Greek view of the object of such study 
is the correct od &, namely, " to make more easy the vision of 
the idea of good." As an eminent authority has well said, 
*' Every great study is not only an end in itself, but also a 
means of creating and sustaining a lofty habit of mind : and 
this purpose should be kept always in view throu^out the 
teaching and learning of mathematics." 

The following remarks made by a man who left the 
Universityand shortly afterwards was engaged as a missionary 
m the remote parts of Southern India, illuminate this point of 
view " I entirely agree that Cambridge ought to provide 
us with learning, ^practical ability and diaracter INow 
Cambridge entirely failed to give me anythmg directly useful 
for my work. I learnt, for example, nothing whatever about 
South Indian devil-worship and demoniac possession; and 
of the many things which I did learn, hardly one is of any 
direct service. . . . And yet 1 have not a shadow of ill-feeling 
toirards the University. ... It is true that the learning 
supphed by Cambridge is here almost useless. The knowledge 
of Greek may have no commercial value to a missionary ; 
and yet the learning of Greek must have had a share in pro- 
ducing a frame of mind which finds pleasure and satisfaction 
in mastering the mtricades of a language whose vocabulary 
is as large as that of Greek, and whose construction is as 
idiomatic as that of French. It is true that practical ability is 
not greatly fostered by the Secretaryship of many Cambridge 
societies. But after all, the ultimate problems of oigaiiisation 
are concerned much more with men than with figures and 
diagrams." These pertinent observations help us to realise 
that there are other ways than experiment and statistics of 
evaluating the effects of education. 
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All roads thus convei^ to the same point and it is evident 
that the ultimate aim of effective training is a moral one 
consisting in lo3ralty to ideals. A training which is confined 
solely to loyalty to an institution will not necessarily lead to 
moral conduct. The love of a school because it is ours or 
because it has a fine tradition and a long history is no doubt a 
stage in moral growth ; but only the first stage. If it stops 
at this point the training is of limited value. The idea of 
honour which is based on the approval or disapproval of a 
particular group of persons is not necessarily a sound basis 
for moral conduct Co-operation in games and pla3dng for 
one's side may indeed produce ideals of altr uism and self- 
sacnfice in later years, but solely on the condition that the 
general tone of the school is sufficiently sound to make the 
pupils prize these as of exceeding worth The motive must be 
religious, or, at all events, rest on the conception of honour 
for honour’s sake if it is to affect a person’s whole outlook. 
By this means alone does ' playing the game ’ constitute a 
sound preparation for playing the game of hving. If the 
ethos of the school is not m harmony with these ideals very good 
team work is not incompatible with a subsequent narrow selfish 
outlook ou life. 
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SUGGESTION 

The Nature of Suggestion — Influence of Preperception — ^Tbe Personal 
Factoi^Mental Content in Suggestion— Method and Suggestion 

THE MATURE OF SUGGESTIOM 

The term suggestion is used with very difierent connotations 
in difierent contexts Perhaps the most frequent use in 
ordinary discourse as opposed to psychological or medical 
discussion is in the sense of stimulating ideas. Any book 
which stimulates reflection along the lines laid down by the 
author or kmdred lines is said to be suggestive ; and m a 
similar manner a suggestive teacher is one who arouses reflec- 
tion on definite hnes by makmg certam particular directions of 
thought appear interesting or hkely to lead to that which is 
interestmg In such cases the author or teacher conveys the 
impression that he has touched only the fnnge of the subject 
or has given a bare hint of possibihties The essential feature 
of this use of the term appears to be that the process of associa- 
tion goes on smoothly and unwittingly along novel paths 
without appreciable effort on the part of the person suggested. 
New hnes of association are, as it were, opened up or new 
points of view indicated which would not have occurred to the 
person if left to himself, but which occur unwittingly and seem 
luminously clear when the initial impulse is given by another 
person. In this case the ideas aroused in the subject’s mind 
are, of course, his own, and he is exerting his own mental 
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activity though he would not have done so but for the sugges- 
tions given by the teacher. 

When, however, the ideas themselves are introduced by 
another person and their eneigy is not dependent on the sub- 
ject’s own activity we are approaching the r^on of abnormal, 
or, at all events, of h3rpnotic suggestion. In this latter sense 
suggestion has been defined as “ the intrusion into the mind of 
an idea ; met with more or less opposition by the person ; 
accepted uncritically at last ; and realised unrefiectively, 
almost mechanically." ^ The pomt of contact between these 
two different meanings of the term hes in the fact that the 
impulse to activity or belief is insmuated by another person. 
It is important to observe that the first of the two meanings 
indicated above, ie the popular use of the term expresses 
the more fundamental idea of the phenomenon of suggestion, 
and the latter or medical use is an artificial one which tends to 
obscure the nature of the process Perhaps the common 
meaning is best brought out by Dr Rivers’ definition of the 
word suggestion as "a comprehensive term for the whole 
process whereby one mmd acts on another unwittmgly.” 
The latter meaning is then a specialised and artificial variety 
of the general process of suggestion, the artificiality lying m 
the witting use of a process whichnormally occurs unwittingly.* 
For educational discussion the former meaning is the all 
important one, but the latter is not to be neglected since there 
are regions of conduct or behef in the moral world where 
suggestion of the latter kmd is educationally not only justifi- 
able, but the most effective procedure to adopt This is 
happily illustrated by the saymg attributed to Pascal that men 
do not go to church because they are religious, but that they 
are religious because they go to church Nevertheless honour, 
duty, lo3ralty, etc. may be cultivated by suggestions received 
from those around us who are honourable and loyal and whose 
exampleisinfinitelymorepotent than any direct teachingcanbe. 
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Mach of oar knowledge of suggestion is derived fnnn a 
study of abnormal suggestibility as illustrated by cases of 
hypnotic suggestion. Hypnosis is a drowsy or semi-drowsy 
state brought about by bodily relaxation and stillness accom- 
panied by the fixation of attention on some monotonoas sight 
or sound, such as the ticking of a clock or a light. Now it is 
believed that in addition to the normal waking self every person, 
normal or abnormal, has a sub-waking or secondary self 
sensitive to external impressions. In normal waking life 
the two selves are so oimpletely co-ordmated as almost to 
blend into one, and the relation between them has been well 
compared with that of a broad stream in which there flows a 
current, with no fixed hne of separation. 

The hypnotic state is distinguished by the fact of dis- 
sociation, by which is meant that the secondary self is cut 
off more or less completely from the waking or primary self. 
When the person wakes from the state of hypnosis there is 
complete amnesia for the suggestions made to him in that 
condition, until the time comes to carry them out, when he 
acts in accordance with them without realismg therr origm ; 
and is under the impression that he is acting without con- 
straint. If then he is challenged to give a reason for his 
action he will usually invent one which makes his act more 
plausible to himself ; in other words he tries to rationalise 
his conduct. Conversely in the hypnotic state there is amnesia 
for the events in the waking state, but a memory of the ideas or 
suggestions previously experienced during hypnosis. There 
are, as it were, two disaggregated streams of mental life each 
carrying its own memory. Now. when a person is hypnotised, 
i.e. when the control of his critical waking self is removed 
by causing dissociation, any suggestion made to him may be 
carried out in the subsequent waking condition provided that 
it is given emphatically, and repeated. The more direct the 
suggestion is made the better, and as the suggestions are 
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received uncritically and carried out literally any indirectness 
in the conunand will militate against the proper effect of 
the suggestion. These observations have been summarised 
in a so-called law of suggestibility, namely, that abnormal or 
hypnotic suggestibility varies as direct suggestion and inversely 
as indirect suggestion. In contrast with this an attempt has 
been made by Dr Sidis to prove that in the waking state the 
effectiveness of a suggestion depends on its indirectness ; so 
that normal suggestibihty varies as indirect suggestion and 
inversely as direct suggestion. The method adopted to arrive 
at this law was to exhibit to the persons certam senes of 
letters or figures one at a time arranged in various ways, or 
to shew senes of coloured cards of vanous shapes or positions 
Immediately after the exposure of a complete senes the 
person was required to wnte do'vn whatever letter, figure 
or colour, acconling to the material used, occurred to his 
mind. By the arrangement, position or frequency of the 
letters or figures and the more or less abnormal position of the 
coloured cards or the surroundmgs it was hoped to mfluence 
the subject's choice in definite directions. Sometimes a colour 
or a letter was verbally suggested whilst the subject was being 
shewn the objects. It was found that the more the person 
realised that his choice was being determined, and this was 
especially the case with verbal suggestions, the more opposition 
was aroused so that the choice was contra-determined by the 
suggestion ; hence the above rule. 

The experiments, however, are not very convmcmg and 
common experience, apparently, shews that for the great 
majority of normal people direct and repeated suggestion is 
effective. How otherwise could the spread of advertising 
be accounted for ? The purpose of an advertisement is to 
influence choice or belief uncritically. This is sometimes 
veiled by more or less ingenious attempts to present the 
advertiser’s reasons in a plausible form. Yet the suggestion 
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to bny is followed by lai^e numbers of people who are per- 
fectly well avrare that the advertisement is designed to produce 
belief without critical thought. Thus, although normal 
persons appear to be suggestible in any sphere of conduct or 
belief in the inverse ratio of their knowledge, the rule is by no 
means absolute. The utihty of a transport company, for 
example, ou^t to be estimated by the comfort and con- 
venience of the travellers, but they usually attract travellers 
successfully by publi^ing statistics of the large numbers who 
travel daily, though the larger the numbers the less the 
comfort of those who make use of the facilities. The common 
“ cold in the head ’’ is the result of inflammation produced by 
foul air leading to congestion of the mucous membrane and 
may be alleviated by a current of fresh air; yet the vast 
majority of people avoid a draught because they are repeatedly 
told that this will bring a ‘ cold,’ though the only method by 
which a current of cool air in a warm room can produce a 
‘ cold ’ is by suggestion. Professor L. Hill the most competent 
authority on the subject has given the opinion that “ A very 
great influence for ill acting on the health and stamina of 
children is the belief, current among all classes, traditionally 
handed down by grannies and mothers, and still taught in 
the advice given by many, if not most, medical practitioners, 
that exposure to cold is the great cause of illness. This 
belief leads to over-clothmg and confinement mdoors, over- 
coddhng and debihty of body, and weakening of nervous 
strength and stabihty.” 

THE INFLUENCE OF PREPERCEPTION 

In the chapter on observaiwn the influence of preperception 
in determinmg our present thinking was described in detail 
and the section should be read again at this point. It is shewn 
there that uur present perceptions and ideas are determined to 
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a considerable extent by expectation founded on our past 
experience. Binet • has made a special stndy of the influence 
of expectation by experiments on school children, and has 
thereby added to our knowledge of the process of normal 
suggestibility. His procedure consisted of arousing a pre- 
conception in the mind of the mdividual scholar, with as httle 
personal influence as possible, so that the idea was apparently 
auto-suggested. In other words, the scholars developed an 
idea as a result of their experiences r^ch was then applied to 
later perceptions where it did not fit. Such preconceived 
ideas which function more or less auto m atically in later per- 
ceptions are called by Binet directing ideas. He found that 
some scholars, and later observers have noted the same 
phenomenon in adults, behave like automata ; they act in 
accordance with the directing idea constantly without varia- 
tion, whilst others who are also suggestible are not automatic, 
sometimes carrying out the idea and sometimes refraining. 

It is, of course, obvious that all critical thought involves 
directing ideas by means of which the reflection is guided. 
The difference between critical thought and belief and sug- 
gested ideas or actions lies, not in the presence of directing 
ideas but in their origin, and also in the fact that in the latter 
case the directing ideas are dissociated &om the main stream 
of consciousness, forming part of the sub-waking self. 

Suppose a senes of lines of the following length namely, 12, 
24, 36, 48, 60 mms. are drawn vertically, side by side, at about 
one centimetre apart. Anybody looking at the senes will 
immediately get the impression that the tops of the lines are 
growing in length at a unif<nm rate. It makes no difference 
to the impression of uniform growth whether the lines are 
exhibited simultaneously or one after the other at short 
intervals of time. Now Binet shewed such a senes of lines 
successively followed by about twenty or thirty others all of 
the length of the last line, i.e. 60 mms. The children experi- 
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mented aprai were asked to indicate by means of dots on a 
sheet of squared paper, drawn at appropriate heights above a 
base line, the length of each immediately after it was shewn. 
Nothing was said about the lengths of the lines except that 
they were to observe carefully and shew the lengths that 
were exhibited as exactly as possible, and they were warned 
that some people went wrong and mistook the lengths shewn. 
Despite this warning, the great majority of the subjects 
contmued to make the lines increase after the fifth, when in 
actual fact all the rest were of the same length. The idea 
given by the first five that thoe is a regular increase of length 
through the uiiole series becomes a directing idea against 
which most of the subjects struggle in vain. Subsequent 
mvestigation has proved that suggestibility as shewn by 
this method decreases in a regular manner between the 
ages of seven and twelve. Some children, indeed, especially 
young duldren and mentally defectives, continue to make 
the lines increase through the whole series. With the majority, 
however, there is a contmual struggle between the directing 
suggested idea of increase and critical judgment as shewn by 
the effort to draw what is actually seen. Examination of the 
individual performances demonstrates that children belong to 
different types and it is interesting to observe that the authcx 
of this book experimenting in the same fashion found these 
same tjqies amongst University graduates. 

Very few subjects resist the suggestion altogether, i.e. 
one or more lines after the fifth continue to shew an increase. 
Some progress in length for several lines after the fifth, and 
then brusquely recover and throw off all suggestion in all the 
subsequent hn«. Others correct themselves after acting on the 
suggestion for some time but the corrections are not as great 
in value as the subsequent increases, i e. the suggestion con- 
tinues to act and correction is constantly made, but critical 
thought IS too weak to counterbalance the suggestive effects. 
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SO that on the whole there is an increase in length till the end. 
A third type carry out the suggestion till the end of the series 
without correction, but the increments get smaller after a 
certain point. It is as though the suggestion had a certain 
momentum which it steadily loses, but there is no sudden 
recovery as in the case of the first type. The fourth or auto- 
matic t3^ cany out the suggestion all through the series 
without correction, the increments bemg the same all through 
so that there is a steady and regular increase of length from the 
first to the last line exactly in accordance with the original 
model of the first five lines. But the most interesting group 
and the most frequent is that which may be called the 
rhythmical t3rpe Just as with the first type these subjects 
brusquely correct themselves after carrying out the suggestion 
for a short time, but they immediately act on the suggestion 
agam and then correct themselves and so on until the end 
Here there is a constant alternation between automatic 
action and critical thought but unlike the second type there is 
no increase of length, but a sort of hovering round an average 
length As was said above this is the most frequently occur- 
ring t3q>e of normal suggestibdity and most subjects shew a 
tendency towards such a mode of reaction even when they can 
be definitely assigned to one of the other groups In short, 
suggestion follows the law of all living processes in bemg 
rhjrthmical The periodicity of the rhythm varies from 
individual to individual but the results shew a continual 
alternation between automatic and critical response 

An experiment similar to the one described above on 
progressive lines has also been devised with progressive 
weights. A series of weights looking exactly alike is placed 
on a table and the pupils are instructed to lift each weight 
in turn to a certain height and to say whether it is heavier or 
lifter than or equal to the preceding weight. The series is 
as follows, namely so, 40. 60, 80, 100 grams followed by a 
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farther eleven weights all of lOo grams each : and it will be 
observed that the first five regularly increase so that a direct- 
ing idea of jKOgression throughout the series is suggested. 
In some experiments the method was varied slightly and 
the weight of the first box was stated to be 20 grams and the 
pupils had to guess the weight of all the succeeding boxes. 

The sixth box in the series was frequently said to be lighter 
than its predecessor owing to the fact that the pupils expected 
a heavier box and made too much effort in lifting it. Suclj, a 
contrast between expectation and realisation is not uncommon 
in ps}^ological work. But the notable feature to observe is 
that not only was the weight of the sixth box mistaken but 
the tenth and fifteenth were also frequently said to be lighter 
than their respective preceding boxes This affords another 
instructive example of the rhythmical nature of mental 
activity for an expectation once made tends to recur at 
periods, though the reahty offers no justification for it. 

If we compare the two different methods with the weights 
it will be seen that the latter is more difficult , for the subjects 
have to estimate the weights instead of merely deciding 
whether one is heavier than another It was found that the 
pupils were more suggestible when dealing with the more 
difficult task. For the theory of education this is a point of 
fundamental importance, since if a suggestion is to be given 
to normal persons the more difficult the task on which they 
are engaged the better. In fact a casual suggestion made 
when the pupils are exerting their mental activity to the 
utmost in some other direction is much more likely to be 
effective than one made impressively when they are attending 
to it alone. The reason for this lies in the fact that by the 
former method dissociation is brought about, so that the sug- 
gested idea appears as though it were auto-suggested. Hence 
it is often useful to introduce suggestions casually whilst 
the pupils are intently engaged in their ordinary school work. 
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An important characteristic of action or belief due to 
suggestion is seen in carrying out experiments of the nature 
described above and is equally evident both with children and 
adults. In the case of the progressive series of lines it will 
be remembered that the subjects are not only told to draw 
what thqr see, but they are also warned that many go wrcmg. 
Nevertheless, it is found that nearly all subjects invent absurd 
reasons for their errors when these are pointed out to them. 
If they are pressed they will give two or three different explana- 
tions of their conduct, none of which has any relation to the 
real reason which prompted them The obvious reason for 
continuing to make the progression is either that they cannot 
help themselves or that they were paying msufificient attention, 
but neither of these is ever adduced This feature of the 
suggestible state is much more marked m hypnotic suggestion 
but is a constant character of normal suggestibihty. Again, 
it must be remembered that some persons take a suggestion 
for emotional reasons and others from intellectual causes, 
but m neither case is the real ground for action known to the 
subject. 

THE PERSONAL FACTOR 

Experiments of the kind we have been discussing are apt 
to obscure what is perhaps the most important feature of 
suggestion namely the personal element, this being the real 
ultimate ground of all the phenomena In many cases some 
object such as a diagram, a picture or written instructions 
convey suggestions which the subject carries out, and it is 
customary to contrast these as impersonal suggestions with 
the more personal examples in which the suggestion is given 
verbally or proceeds by imitation Sometimes, too, the 
suggestion appears to come directly from the subject’s sub- 
waking self. But in all these instances, ie. both so-called 
impersonal and auto-suggestion the personal factor is opera- 
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live though, it may be, indirectly ; and the only proper line 
of division is between direct and indirect suggestion. Binet’s 
prc^iressive lines and weights give rise to an apparently auto- 
suggested directing idea solely because Bmet himself has 
arranged the conditions and he is ultimatdy responsible for 
the suggestion When any subject accepts the suggestion 
given by the hnes what is really influencing him is not the 
objective figure but the fact that he consdondy or uncon- 
sciously supposes that the experimenter has drawn the hnes 
with some purpose. 

Where the personal factor is at a minimum or operates 
through a set of pre-arranged conditums we may call the 
suggestion mdirect, whilst su^estions which are effective 
primarily owing to the authority or prestige of the person may 
be distinguished as direct. In the former case the personahty 
of the experimenter is more or less in the background, whilst 
it IS in the foreground m the latter. The chief difficulty 
ordinarily encountered in making a direct suggestion Hes m 
the fact that it is apt to arouse opposition and result in contra- 
suggestibihty. This is the reason that often makes direct 
moral training so ineffective with normal schoolboys. They 
resent any direct mterference with their established code of 
conduct or their customary ideals, and consequently direct 
instruction about loyalty, honour, courage and so forth is 
either ignored or derided with some contemptuous term. Let 
them, however, encounter examples of these as they occur in 
their normal school life, or in their reading of literature or 
history, or in some admired hero and the state of affairs is 
immediately changed ; they are now ready to approve of 
them with enthusiasm and adopt them as their own. 

The conception of schoolboy honour referred to in the 
precedmg paragraph is largely the result of tradition, and has 
been responsible for a good deal of harm. Custom prescribes 
that a boy must never give information of anything occurring in 
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the school which afEects another boy, even though the happen- 
ing is something evil. There are indications that sc«ne school- 
masters are dissatisfied with the results of this tradition and 
are determined to challenge it on moral grounds. To do so 
requires much courage and it will only be possible where 
there is a strong mutual affection between the master and his 
bo}^ so that he is really in loco parentis and the boys are per- 
fectly frank with him. The practical method of dealing with 
the situation by direct instruction has been so admirably 
expressed in a recent book^ that a somewhat lengthy quota- 
tion is permissible. It must be premised that the author is 
speaking as a preparatory school master, but there is no 
reason to suppose that a similar procedure is not equally 
applicable by any house-masto-. 

After dealing with the paramount importance in all 
education of religious instruction he proceeds : " As soon as a 
boy has been m the school long enough for the Headmaster 
to feel certam he has gamed his confidence and that he will 
talk to him freely and truthfully, he has his first serious talk 
with him. The period vanes, of course, but usually it would 
be dunng a boy’s second term At this first talk — the first 
of many — the Headmaster lays the foundation of all his 
future training. He must explam exactly what is meant by 
Truth, Honour and Uns elfishn ess, and what their value is in 
life. He must shew one should be truthful, why unselfish, 
etc. ; it IS not enough merely to lay down the law. For 
instance, it is easy to explain that our tendencies either get 
better or worse as we grow older. If a boy is inclined to tell 
lies and he continues to do sp, he will grow up a man whom 
people cannot trust and therefore will lose his chance of doing 
his real share m the world If,on the other hand he learns how 
to be truthful, he will grow up a person in whom people have 
confidence and he will therefore have great opportumties for 
domg real good in whatever path of life he adopts. This sort 
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of idea, if developed with further examples, will very soon shew 
a child that telling lies for the sake of a passing or apparent 
benefit is a very poor idea compared to all that hangs on the 
habit of truth. He must be ^ewn too, how dosely allied are 
truth and beauty, and that beauty of spirit could not go 
side by side with falseness It is so easy in such a talk to 
develop theme after theme which appeals to the child's natural 
love of beauty and idealism. Honour, being a comprehensive 
term, indudes such things as purity of speech and action, 
decency and so on." 

Now follows the break with tradition The boy having 
been shewn that the tone and reputation of the school depends 
on the character of the pupils, he goes on : *' Each boy must 
understand how his actions react for good or bad on someone 
else. Havmg made all this dear in much greater detail and 
at much greater length than it is possible to put on paper, 
the Master comes to the most difficult part of all He explains 
to the boy that in most ways it is by his own example that he 
can hdp most, that if he and others succeed in bringing their 
characters up to the scratch, they are doing their job up to 
that point, simply by the force of example, than which there 
is nothing more infectious ; his fiiends will quite imconsdously 
do what he does in a great many ways , it is the herd instmct. 
But he will point out, there is another way m which they can 
help more activdy by direct co-operation with him If 
ever there were an offence against Honour, for instance, if 
ever the boy heard another speaking or acting m a low or 
vulgar way or doing a mean or dishonourable action, he is 
expected to come and tell the Headmaster. The boy naturally 
hesitates, thinking that this would be sneaking. The Head- 
master thereupon assures him that the last thing in the world 
he desires is sneaking and points out, for example, what 
‘ sneaking ’ is, namely, when one boy reports another and 
gets him into trouble. If this should happen the former 
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would be sent about his business, and deservedly so What 
he is suggesting, however, is a very different thing ; it applies 
to questicms ci Honour as explainedr— not to such matters as 
ordinary school rules, etc., and, mark it wdi, for this is the 
kernel of the whole thing — there is no punishment. In other 
words, if a bad thing, however elementary, happens in the 
school, it is an understood thing among all the boys that the 
Headmaster shall know — ^for one reason only, in order that it 
may be put right " 

The author of this quotation is firmly convinced on the 
basis of his experience, that the healthy schoolboy responds to 
such direct trai nin g, and he hopes by converting others to his 
view eventually "to root out the bad old conception of school- 
boy Honour and to substitute something higher, nobler, more 
inspirmg,” which will react on the whole of life 

All, however, depends on the personality of the master 
and his abihty to impress the boys by his sincerity so that 
they trust him absolutely. In order that instruction in such 
matters may be received with the minimum of opposition the 
person giving it must be endowed with sufficient prestige to 
keep contra-suggestibihty within bounds Prestige may 
depend partly on position, authority, athletic ability and so on ; 
but above all to be effective in moral training it requires 
transparent smcerity and conviction Again, despite a popular 
belief to the contrary, schoolboys by no means despise learning 
if it is carried easily and accompamed by abihty to control 
them, and a scholar possessed of this power carries much 
prestige, especially with older bo}^. Always the person as a 
whole is involved and anybody lacking in personahty and 
powers of disapline, however well endowed with other qualities, 
is incapable of any suggestive or direct influence on his pupils. 

To return to our experimental observations which may 
appear as an anti-climax after the above digression A variant 
of the progressive-line experiment was included by Binet in his 
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* mental tests.' Six pairs of lines each pair being drawn in the 
same straight line are shewn consecutively ; and, whilst in the 
first three pairs the right-hand line is always longer, in the last 
three it is of the same length as the left-hand line. The child 
tested is asked which of the two lines is longer in each pair. 
As a mental test of intelligence this particular example is now 
regarded as practically worthless and m some versions of the 
mental tests is accordingly dropped out Dr Burt who 
applied this test to a large number of children, in schools of 
different status, noted the curious fact that such a test of 
suggestibihty and indeed other tests of critical shrewdness 
were relatively easier for children of inferior social circum- 
stances, He explains the difference thus : ‘ ” The shrewd 
dum child unblushmgly recognises that the examiner is settmg 
a trap for him. The child of nicer maimers hardly entertains 
such a suspiaon, and conscientiously searches for minute 
differences." We must be on our guard against attributing 
to bare suggestion what is due to mere complaisance This 
was amusingly illustrated by a French child of seven to whom 
a series of colours were shewn by a foreign lady working imder 
Bmet’s directions As each colour was displayed the child 
was asked to name it and afterwards to wnte the name; 
the suggestion that it was some other colour was made verbally 
whilst the child was writing, and he apparently accepted the 
suggestion. Later he said to his teacher, " That lady is not 
French, in her country the colours are not the same as ours.” 

MENTAL CONTENT IN SUGGESTION 

So far we have considered the effects of suggestion in 
mfiuendng action or belief. But a more difficult problem 
arises i^en an attempt is made to investigate the suggestive 
consciousness itself This may be illustrated by a tale told 
by Rayleigh m his observations on lighthouses. Tests were to 
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be made on a new type of lighthonse lamp which was to be 
substituted for the old at a prearranged moment. Several 
observers were on board a yacht taking notes and each wrote 
down mdependently his impressions. Some thought the new 
lamp was an improvement, others thought it was the reverse. 
But when they got back to shore it was found that owing to 
some misunderstanding the change had never been made at 
all.* Now, did these Trinity House brethren on the yacht 
experience a change in sensation, or did their mental imagery 
intervene so that they ignored the sensation and reacted to 
the image, or finally was the effect purely motor, so that they 
responded automatically at the prearranged moment by writing 
in entire mdependence of their mental content ? The last of 
the three possibihties named would imply that suggestion is 
merely an automatic response m which the verbal suggestion 
can do the work of an adequate sensory stimulus. 

It is obvious that it is only by the careful mtrospection of 
appropriately trained persons that we can hopie to get some 
hght on this question, and all discussion about suggestion in the 
absence of knowledge concerning the suggestible person’s mental 
content is apt tobehazy. In some experiments to elucidate the 
point the subjects were Umversity students or lecturers highly 
tramed in introspective psychology and the work extended 
over a period of two years.* The observers were informed that 
a stimulus would be given and then followed by a second, and 
they were to report when they felt the latter ; or that a con* 
tinually changing stimulus would be employed and they were 
to respond when they observed the change. In every case 
where a stimulus or a change of stimulus was emplojred its 
intensity was supraliminal, but the suggestions always ran 
counter to the actual stimuli employed. The kind of stimulus 
or change will best be appreciated by a couple of examples. 
A senes of ten balls were dropped successively from a height 
and the observer bad to state whether he heard the noise of 
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the £all in each case. Eight of the balls were of lead giving a 
definitely sapraliminal sound and two of them, used in vary- 
ing places in the series, were of cotton. Sometimes a white 
light of a given intensity was employed and its intensity was 
diminished so as to produce a noticeable change, but the 
observer was told that he was to report when he noticed an 
increase of brightness. Or again, the experimenter started 
with a red colonr on a colour mixer and gradually introduced 
yellow, but stated that he was introducing blue and the 
observer had to state when he noticed the colour change. 
Control experiments were employed in which the changes 
were what they were stated to be; but strangely enough this 
made no difference to the observer for the rephes given were 
the same in both the experiments and the controls. 

There were ten subjects, five men and five women ; seven 
were suspicious of the expenments and all shewed from time 
to time that they thought that the investigation was other than 
it purported to be, namely an examination of their sensory 
acuity. Consequently they were ideal subjects to determine 
the point at issue. 

The results oi the experiments and introspections shewed 
that the observers were of three types ; though as usual in 
psycholc^cal classification mixed types occur. The first 
kind of suggestive consciousness may be called the motor- 
type in which the verbal suggestion is, as it were, carried 
across to the motor response immediately, as though the 
sensory data were irrelevant. Many so-called sensory sug- 
gestions are of this nature. The muscular organs are in a 
state of tension ready to " go off of themselves " when the 
verbal suggestion is given by the experimenter. With sub- 
jects of the second type there is stated to be considerable 
relevant mental imagery corresponding to the suggestions 
made, i e. preperceived imagery which gives a new context 
to the stimulus. The stimulus here is not the bare objective 
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sensation, and the response made to it accordingly is the 
expression of an imaginally modified situation. Consequently, 
the subject is reacting not to the stimulus but to his own 
aroused images. Finally we have the sensory type where 
imagery is lacking, or is fleeting and irrelevant, and there is 
no motor preadaptation An instructive case in point illus> 
trating this last type was furnished by one subject who 
responded to a suggested unpleasant smell in the absence of 
any odoriferous stimulus by a watering of the eyes and the 
assertion that the odour was decidedly disagreeable. The 
condusion of the whole series of experiments is summed up 
thus : " In certain departments of sense, a verbal suggestion 
may arouse consdous processes which are, phenomenologically, 
identical with those ordinarily aroused by an adequate 
stimulus or change of stimulus ” Only this type of suggestive 
consciousness furnishes evidence of a truly sensory suggestion. 

The importance of the above descnbed observations lies 
in the fact that a similar state of affairs is probably met with 
on the ideational levd, though there is no experimental evidence 
at present to confirm it. Investigation in this direction is 
the next obvious step to be taken in the understanding of 
the mental processes involved in suggestibility. When a 
person carries out a suggested idea we have no reason, at 
present, to assume that he has realised the idea or that he is 
not acting m accordance with some other idea ; since he may 
be of the motor type responding automatically or of the 
imagmal t3q)e acting in response to a self-aroused idea. Only 
when we are certain that he belongs to the last of the three 
types can we be assured that the suggested idea is really 
operative in mfluencing his action or behef. 

There is a popular belief that women are more suggestible 
than men, which is founded partly on the rapid spread of 
changes in fashion and dress, etc. But there is no convincmg 
evidence in support of the belief. In the experiments we have 
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dealt with in this and preceding sections no difference has been 
discerned between boys and girls ot men and women. More- 
over, if women are more liable than men to copy fashions in 
dress we have no reason to suppose that they copy other 
things more readQy. The assumption that a person who is 
more suggestible m one sphere of conduct or behef is there- 
fore more suggestible in other spheres has no warrant in 
experimental observations, and it is in conflict with the trend 
of general psychology. We have long since abandoned the 
view that there is a general faculty of memory, imagination, 
reasoning and the like, but the notion of a general faculty of 
suggestibility dies hard Common observation shews that a 
man may be abnormally suggestible in response to patent 
medicine advertisements purchasing every new specific which 
comes on the market, yet m his business affairs he may be 
overcautious to his own detriment. The study of ph 3 ^cal 
science makes its devotees most critical in evaluating and 
accepting evidence for scientific phenomena, but some eminent 
physicists are notonously hypeisuggestible when dealing with 
such matters as telepathy. Where their emotional behefs are 
brought into play 

“ They'll take suggestion as a cat laps milk , 

They'll tell the dock to any busmess that 
We say befits the hour ” 

It is, m fact, only when the suggestions dosdy resemble one 
another that a person who is highly suggestible for one idea is 
apt to be suggestible for another. But there are limitations 
to this rule so that even when the form of the test is exactly 
similar but the matter varies we must not assume that their 
suggestive effect is equal. Experiments on a large number of 
men and women, in which each individual was tested with 
progressive lines and weights in which the form is strictly 
comparable, shewed that " m ^ite of the dose resemblance of 
the two tests, the coefficients of correlation (men *i6, women 
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•X7), do not indicate that th^ are particularly apt to afEect 
the Mtnp'. persons in a gimilnr manner/’ * 

HETHOD AND SUGGESTION 

From what has been said it will be apparent that some 
of the more important of the characteristics of hypnotic sug- 
gestion are to be found in the ordinary waking state. The 
chief of these is the uncritical acceptance of beliefs, moral 
standards, fashions, etc., which prevail in the various groups 
with which our life is bound up. Post-hypnotic suggestions 
are, as we have seen, realised unreflectively and almost un- 
consciously, for they appear at the time of acting to be the 
obvious course to adopt and need no other justification than 
their own luminous self-evidence. And many of our ordinary 
behefs are so much part and parcel of the very texture of 
our nature that the challenge to produce a reason is apt 
to lead to a natural irritation. We feel, rightly, that there 
are good enough reasons though we ate unable to state 
them ; and in consequence if we are forced to justify ourselves 
we, like the hypnotised subject, give any reasons which will 
make them appear more or less rational to other people. 

This has been wittily expressed in the following para- 
graphs.* “ If we examine the mental furniture of the average 
man, we shall find it made 1^ of a vast number of judgments of 
a very precise kind upon the subjects of very great variety, 
complexity and difficulty. He will have fairly settled views 
upon the origin and nature of the universe, and upon what 
he will probaUy call its meaning ; he will have concluskais 
as to what is to happen to him at death and after, as to what 
is and what should be the basis of conduct. He will know 
how the country should be governed, and why it is going to the 
dogs; why this piece of legislation is good, and that bad. 
He will have strong views upon militaiy and naval strategy, 

o 



310 


EDUCATIONAL PSYCHOLOGY 


the pnndples of taxation, the use of alcohol and vaccination, 
the treatment of infliiemai, the teaching of Greek, upon what 
is permissible in art, satisfactory in literature, and hopeful in 
science. 

" The bulk of such opinions must necessarily be without 
rational basis, since many of them are concerned with problems 
admitted by the expert to be still unsolved, whilst as to the 
rest it is clear that the training and experience of no average 
man ran qualify >»im to have any opinion upon them at all." 

Mr Trotter, who is the author of this quotation, states that 
the only rational attitude towards these beliefe is that of 
suspended judgment. But surely such a position would be 
intolerable If I have good reason to suppose that experts 
have demonstrated that boric add (say) is a bad preservative 
for food, why should I not beheve this and act on it until I 
can follow their arguments ? No doubt it is wiser for me to 
be ready to abandon a view when experts say that it is no 
longer tenable, but that is no reason for refusing to have a 
belief until I can prove it to demonstration. Experts on 
relativity prove that the velodty of light is the maximum 
veloaty that any body can possibly have It is easy enough 
to picture in imagina tion a vdodty greater than this, but the 
fact that such a concept leads to condusions which the experts 
can shew to be absurd, though I caimot follow their arguments, 
is a good enough reason for adopting their beliefs. In most of 
the practical affairs of life* it would be ridiculous to suspend 
judgment until sound reasons can be brought to light. Many 
of our behefs rest on reasons which we have long since ceased 
to envisage and which in consequence would be difficult to 
produce, as they have lapsed into our subconscious hfe. There 
may nevertheless be valid reasons and we are justified in acting 
on them. If a person has a sovereign remedy for influenza 
the best thing for him is to use it with complete assurance in 
its efficacy, as in that way he may, at all events, get the 
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benefit of a cure by suggestion. All this gives point to the 
advice tendered to a man of jnactical good sense, who. being 
appomted governor of a colony, had to preside in its court of 
justice without previous judicial practice or legal education. 
The advice was to give his decision boldly, for it would prob- 
ably be right ; but never to venture on assigning reasons, 
for they would almost certainly be wrong.»* Every man is 
justified in acting on the assumption that he knows what 
diould be the basis of moral conduct even though the experts 
in ethics have never yet reached agreement, nor seem likely 
to do so. His real reasons are his conviction that the course 
of his education and the approval of those whose opinion he 
values are safer guides than any philosophical argument in 
all ordinary afiEairs of life. 

The question has sometimes been asked as to whether a 
teacher is justified m making suggestions about belief and 
conduct. The considerations dealt with previously have shewn 
that he cannot help himself ; whilst, if he is fit to teach, he is 
thereby fitted to make suggestions and the professional spint 
of the teacher can be trusted not to abuse this authority No 
pupil can be kept isolated from suggestions from those around 
him whether in the sphere of religion, literature, history and 
so forth. The attempt to teach the humamties impartially 
in the school would lead to a dull, uninspiring and worthless 
treatment. But the effort to make direct suggestions during 
the teaching of these subjects is more likely than not to 
arouse a spirit of contrariance and so defeat its own end. This 
is the real safeguard of the pupil and the public against all 
biased instruction and is much more effective than any regula- 
tion of the teacher’s authority; for the scholars have an 
acquired immunity against direct suggestion more powerful 
than any artificial restraint on the profession. 

A topic of considerable interest to teachers is the suggestive 
force of a questiai or the extent to udiich the nature or form 
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of the question prodnces a non-critical answer. Here, as in 
most of the topics concerned with su^estibility in normal 
persons Binet did pioneer work. His method was to exhibit 
a card, with certain objects attached to it, for a definite period 
and then to ask a variety aS questions about them. He had 
three forms of questionnaire which were written out and pre- 
sented to the children who took part in the experiments, 
and they wrote their replies. Now one of the objects was an 
intact round button with four holes which was stuck on the 
card with gum. With regard to the button the following 
questions were asked in the three questionnaires, (x) How is 
It fixed to the card ^ Is it broken or whole ? Draw it. 
(2) Isn’t the button fixed to the card with cotton ? Isn’t it 
broken ? Draw it. (3) There are four holes. What is the 
colour of the cotton which passes through the holes fixing 
the button to the card ? Mark on a drawing the place where 
it is broken. It will be seen that these three forms are of 
varying suggestiveness and ^hen the proportion of errors to 
the number of resistances was taken into account they were 
found to be prc^^ressively suggestive in the order here given 
The present author has tried experiments on this sort of 
suggestibility in a somewhat difierent manner. A series of 
six drawings was made m each of which some object or part 
was missing The subjects tested were sixty-three Umversity 
graduates ; and a couple (rf questions, one of them suggestive, 
was asked about each drawmg. In every case the first ques- 
tion either demanded a certain amount of critical thought or 
else called attention to some actual feature m the picture. 
Thus one picture represented an artist standing in front of an 
easel, with a bru^ but no palette, and the subjects were 
asked, in the first place, to determine the nationality of the 
artist, and when this was done to state the shape of the palette. 
All the questicms were given orally so that the personality of 
the experimenter was in the foreground, and at the end of 
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the series they were invited to revise any answers which they 
thought were wrong. Only seven of the subjects proved to 
be completely non-suggestible right through the series. In 
several cases they grew suspicious at some point in the series 
as they were being repeatedly asked to describe something 
that was not there. Nevertheless it frequently happened 
that a subject, who suspected at some point in the series that 
suggestions were being made by the questions, was trapped at 
one or more later points. The following figures shew the 
number of subjects who accepted the suggestion for each of 
the six pictures in the order in which they were shewn : 

19 40 zo 32 10 z8 

There is a rough kind of periodicity exhibited by this table 
indicating that periods of suggestibility alternate with mter- 
vals of resistance ; thus yielding further evidence of the 
rhythmical nature of the suggestive state of consciousness 
The suggestiveness of a question depends to some extent 
on its form An important difference of form is seen by a 
comparison of the questions, “ Did you see (hear, perceive, 
etc.) " Was there , . . ? ” The former have been 

called subjective-direction questions since they direct the 
attention of the subject to his relation to the object ; whilst 
the latter are objective-direction questions since they direct 
the person’s attention to the object observed instead of to 
his observation All questions belong to one or other of 
these forms and it has been ^ewn that, on the whole, the 
suggestiveness of the former type of question is much greater 
than that of the latter. The introduction of the defimte or 
indefinite article, or of a negative, into a question form also 
affects its suggestiveness in a somewhat comphcated way“ 
Thus the change from the indefinite article to the definite 
decreases suggestiveness, whilst the introduction of a negative 
increases it. 
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We may pass next from the technique of questioning to 
the wider jnoblem of method in education. Now there is no 
one method of teaching any topic since method is relative 
not only to the subject-matter but to circumstances of age, 
capacity and so forth. 

“ There are nine and sixty wa}fs of constructing tribal lays 
And every single one of them is right." 

Nevertheless, there are certain principles underlying all 
teaching which Dr Keatinge was the first to point out and these 
may be considered as the foundations of general method.** 
There is first of all the prmciple of grading and demonstration 
whereby the teacher arranges his material systematically in 
such a manner as to make it suitable to the capacities of his 
pupils at any stage, the order and arrangement being fixed 
in advance. The order in which knowledge has grown in the 
history of the race offers much gmdance here, for in the 
mental just as in the physidiogical realm phylogenesis offers 
the best due to ontogenesis. A rigorous adherence to the 
order of the growth of knowledge is, however, to be depre- 
cated since the individual may be a mutation bom the stock. 
Moreover it has happened more than once that racial develop- 
ment of knowledge has taken a wrong or unfruitful direction. 
Thus the additive principle of arithmetic preceded the more 
frmtful development of the arabic notation with values 
determined by position ; and it would be absurd to teach the 
former method because it was the first in order of time. 

The second general prindple of method is that known as 
heurism, Le. the method of placing the pupil, as far as may be, 
in the position of the discoverer. This method had a great 
vogue a generation ago and was responsible for a complete 
change in the method of elementary science teaching, substitut- 
ing the more fruitful plan dealing with problems for the 
more formal plan of dealing with the subjects in a strictfy 
concatenated series of topics. Thus the pupil would be set 
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the proUem of discovering why, for instance, inn nuts, 
instead of waiting to deal with the matter until he studied the 
oxides of iron systematically. The difficulty of such a plan 
is that the pupil can never really be placed in the attitude of 
the original discoverer since, he lacks the background of know- 
ledge which the originator brings to his task. The funda- 
mental error of the heuristic method consisted in the assump- 
tion that scientific method could be learnt by discovering the 
facts of science, whereas the facts of science can only be 
obtained by an application of scientific method. For scientific 
method like all methods does not work in vacuo, but is 
appreciated by studying the actual processes vdiereby science 
has grown. Consequently it is often valuable to allow pupils 
to work through smne original investigation, not in ignorance 
of ^riiere it is leading or in order to acquire a knowledge of 
facts, but in (»der that he may discern the methods by 
vdiich great discoveries have been made. 

The third principle is that which is dealt with in this 
chapter, namely that of sn|^;estion. *' Method, then, as a 
whole comprises these three factors: demonstration, heurism, 
and suggestion. Their proportions may vary, sometimes 
one, sometimes another, taking the lead ; but in all teaching 
which is to be effective, and esp>ecially for the guidance of 
conduct, suggestko must be given its due {dace. . . . When 
we are dealing with a train ol reasoning heurism is our surest 
method. In the elementary theory of arithmetic, for example, 
the pnpQ with a minimnin of guidance can be made to do his 
own reasoning, and this holds good of experimental science, 
thou^ to a smaller extent. In literary subjects, while 
heurism is 1^ no means ruled out, demonstration and sugges- 
tion |day a large part, and in all ethical teaching suggestion 
must be supreme. The udude art of the teacher cmsists in 
filliping the exact b3«g»d of the three ingredients that will just 
suit his subject, his pupils and himsdf.” It must be borne 



3i 6 EDUCAliOKAL P!»xCHOiXX;Y 

in mind that whilst mcnal training may be an incidental 
loodnct of good teaching in the hmnanities, yet the most 
suggestive moral instmcticm in school is that absorbed ctm- 
stantly and nnconsdonsly from the general atmosphere and 
the personalities of the staff. The ethos of the school founded 
on its aspirations, traditions and histny is essential in all 
moral education and the most potent means of suggestion. 
It acts in a personal way, for it is through living persons that 
the duuacteristic spirit of the school community is brought 
to bear on its pupils. Eveiything which helps to keep the 
past alive such as memmials, records, old boys’ dubs, etc. gives 
a sense of continuity which is important in quickening th e 
qnrit. Sooner or later the feeling that he is a member of a 
community with a record of service and achievement and a 
bearer of the tradition makes itself felt as a powerful motive 
in all his conduct. For this reason schools with a long history 
and a roll of great personalities have a much greater chance 
of suggestion in determining action and belief than any other 
human institution, owing to the fact that they begin to 
exercise their influence at the most impressionable age. 
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PSYCHO-ANALYSIS 

Word Aaaoaation — ComplexM— The Unconacious — Psycbo-analytu 
— ^The Sexual Theory 

WORD ASSOaATION 

The easiest approach to the doctrines of psycho-analysis is by 
way of experiments on word association. In the course of 
the preceding chapters we have seen the havoc wrought by 
mechamcal association in the application of psychology to 
education. The interest in association, which would un- 
doubtedly have died down, was revived by the introduction 
of the experimental method into the field by Galton in 1879. 
He selected a random word as a stimulus and by means of a 
stop-watch measured the time taken for two other words to 
be revived by it ; and in this way found the average rate of 
recall of associations to be 1*2 seconds per word. He dis- 
tinguished between assodations aroused by the meaning of 
the stimulus word and those aroused simply by its sound 
(clang-assodations). With over-elaborated measuring 
apparatus Professor Wundt’s pupils measured association 
times under various conditions, such as free and constramed 
associations. By the latter is meant associations limited by 
certain conditicHis, e g the stimulus word being (say) money, 
the subject had to respond with a particular instance of it, 
such as shilling ; or being given a word like sorrow, he had to 

•It 
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find a cootrastiiig word such as/19', and so on. The study of 
w(Hd associations on Galton's plan took a new lease of life 
when Professor Jung^ shewed that it could be used as a 
method (rf diagnosis in abnonnal mental states. 

Before describing the tedmique of word association it is 
necessary to sound a warning note. When a person reqmnds 
to a stimulus word, such as Wu, with the first word that occurs 
to him, e g. rivet, it is correctly assumed that these words are 
associated with each other in his mind; but nothing is 
revealed as to the actual formation or process of association 
which is simply inferred widi more or less acumen by the 
experimenter. Such inferences are very dangerous unl*^ 
they are assisted by careful introspection by the subject, 
and even then caimot be accepted without reserve since the 
ability to introspect is a difficult art. But the original assoda- 
tion as we have seen over and over again is the result of 
subjective selection by the person and not of natural selection 
amongst the words themselves. Word assodations are 
objective phenomena due to subjective causes. The assoda- 
tionists were consequently wide of the mark in believing 
that education had unlimited power to determine a person's 
associations. Nor is frequent occurrence of impressions or 
w<»ds sufficient to establish an association between them. 
No doubt repetition does aid the process, but as we insisted 
in the chapter on habit-formation the rfile of repetition is to 
provide frequent opportunities for the subject to exerdse his 
mental activity. The study of divergent lines of association 
shews the importance of subjective preference or interest in 
determining the particular direction of association. Consider 
the following lines from the “ Andent Mariner " : 


The fair breeze blew, the white foam flew. 
The furrow followed free , 
os 

The furrow streamed off free. 
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If I know both versions the direction of association at the end 
of the first line will depend cm a large number of considera> 
tions, the chief of which is the partknlar * set ’ of mind at the 
time of recall ediich depends on my prevailing interest or mood 
of the moment. Any attempt, therefore, to draw conclusions is 
very risky unless this ' set * is definitely ascertained by predse 
introspective analysis. 

Professor Jung studied both normal and abnormal people 
by the word-association method. The technique is fairly 
simple consisting in the preparation of a list of words vdiich 
are repeated sin|^y to the subject who responds with the 
first associated word that occurs to his mind, and the time 
between the stimulus and the response is recorded by means 
of a stop-watch. The predominance given to verbal reactions 
and speech facility explains the paradoxical results obtained 
by the method, namely that educated persons exhibit a more 
supierfidal t3q>e of reaction than the uneducated as they have 
a more ready command of words which come trippingly to 
their tongues. The subject is instructed to react to the 
stimulus words as quickly as possible with the first word that 
occurs to him The reaction words are subsequently classified 
and irregularities in response are carefully recorded. It some- 
times happens that the subject fails completely to react with 
a word and this is called a * fault.' Again the word is some- 
times misunderstood and the subject responds to a word 
which was not given, but to one similar in sound or mean- 
ing. When a list of one hundred words has been given, the 
stimulus words are repeated and the subject is asked to 
reproduce his former reaction words, which are recorded as 
‘ reproductions,' or if he gives a difierent word as a ' failure ' 
in reproduction. 

The association is sometimes due to the stimulus word 
produciiig a reaction by virtue of its sound only as in rhymes, 
word-completions (sing-son^ and so forth. When there is 
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some affinity in meaning between the stimvilus and reaction 
words, i.e. when they are in some way similar the association 
is called inner. An association due to practice or repetition, 
i.e. mainly to contiguity is described as outer Finally, there 
is a residual group composed of mediated or indirect associa- 
tions (e.g. red-fragrance, mediated by the word 'flower'), 
meaningless responses, faults, repetitions of the stimulus 
words, etc. Other reactions are determined by associations 
previously or recently made and are known as perseverations, 
as when the same word is given as a response to several different 
stimulus words. 

Clang and outer associations are the signs of lowered or 
disturbed attention ; consequently they are frequent in states 
of drowsiness, fatigue or distraction. By comparmg a number 
of half-educated with educated jieople Professors Jung and 
Ricldin obtained the following percentages of reactions for 
the various categories ; 


Inner assoaations 

35-8 

Outer assoaations 

55-3 

Clang reactions 

3-4 

Residual group 

4-0 


These differences, which apparently shew that the educated 
belong to a shallower type point to differences of attention ; 
such persons regard the word merely as a word and react to 
it vrith the minimum of attention The half-educated appre- 
hend words as part of significant sentences and fix their 
attention more on the meaning, hence the inner associations 
predominate. 

It has been found that, on the whole, normal persons tend 
to give one or other of a small group of common reaction 
responses to the same list of test words whereas the feeble- 
minded give more individual and varying responses. This 
shews the effect of the environment m proc uring conunon 
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modes of activity. The same point is brought out by the 
observation that, as con^iared with adults, children give a 



Timbs im Sxconds 

The subjects were University graduates and Jung’s list of 
association wor^ was used 


larger number of individual reactions with a corresponding 
reduction of the common reactions Thus age and culture 
tend to produce more uniformity of response, for education 
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and a cranmon mental environment tend to force us all into 
a common mould. 

The median time of reaction for men is. according to 
fessor Jung, x-6 seconds, for women 2*0 seconds ; but it vanes 
individually with the state of culture of the persons. The 
author of this book found that the median time for University 
men graduates was 1*7 seconds, with a quartile deviation of 
•6 seconds. It may be thought that the speed of association 
would increase gradually with age. Experiments on school 
children with concrete nouns as stunulus words yielded a 
median reaction time of 2*6 seomds for children of eight j^ears. 
A recent mvestigation of children between the ages of ']\ to 
I4i years failed to shew any relation between the speed of 
association and age withm this age range. The children 
between ten and twelve reacts to concrete nouns in times 
ranging from 2 to 5*6 seconds, whereas to abstract nouns 
the times of reaction vaned from 3*4 to 6*2 seconds, without 
relation to age differences. Word completions and clang 
reactions occurred but seldom with these children. With 
constrained associations, the tune for causal dependence (e g. 
heat — melt) was greatest, and for the whole-part relation 
(e.g. table — leg) least.* 

COMPLEXES 

The theory of ‘ complexes ' was evolved mdependently of 
the use of word-association experiments, but such experiments 
have been employed as an instrument of psycho-anal3rsis in 
order to detect complexes m the technical sense of the word. 
Much discussion has centred round the idea of a complex, 
and its connotation remains obscure in several pomts, though 
the man in the street employs the word with assurance. The 
term is used in both a narrower technical sense and with a 
wider general meaning, but the two shade off into each other 
imperceptibly. In the wider use of the word there is nothmg 
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essentially morbid about a complex which may be r^arded as 
a constellation of psydiical elements having their centre in a 
common emotion and functioning as a single whcde with a 
definite conative trend. According to this usage any posis- 
tent idea or group of ideas coloured with a strong emotional 
tinge would be called a complex. This meaning of the term 
dosely resembles the technical meaning of the word sentiment 
vdiich is described by Mr Shand as an organised system of 
emotional impulses centred round some object, such as 
loyalty to one’s school or college.* 

Now a sentiment is a perfectly healthy and normal mental 
product reducing to order and disdplining the emotional life, 
which without this oiganisation would be a chaos. A com- 
plex, on the other hand, has a certain irrationahty both as 
regards the emotion which is its nudeus and as regards its 
unpnlse. The action to which it leads is inexplicable to an 
outside observer, and often to the subject himself, owing to 
the fact that the complex is not completdy mtegrated with the 
man's personality If we regarded lack of integration amongst 
a person’s ideas as morbid we should be forced to condude that 
everybody is more or less patholcgical m his mental make-up, 
seeing that there is no sharp dividing hue m this respect 
between the normal and the abnormal. As far as his specific 
comidexes are concerned, a certain degree of irrationahty is a 
universal characteristic of human nature. Everybody can 
easily detect complexes in others, but it is a property of a 
complex to prevent him from seeing those in his own consti- 
tution. The features of a complex, by which we recognise 
it in others, are that it disables the intellect from functioning 
normally in relation to any matters which touch the complex. 
'The person refuses to entertain ideas in conflict with the 
central thought of the complex ; for instance, those who have 
a materialistic-complex refuse to see any evidence of spintual 
forces in the universe. Evidence which runs counter to the 
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complex is rejected or neglected or trifling excuses are made 
for avoidmg it. On the other hand for conclusions in con- 
formity with the complex, any evidence is sufficient ; thus 
sufierers from a telepathy-complex will accept as proof of 
their pet theme the wildest statements of notorious deceivers. 
This last phenomenon is due to the fact that although his 
opinions on matters touching the complex are entirely moulded 
by it the person himself remains m ignorance of the fact that 
he IS labouring under a complex * 

The characteristic just named leads us to the narrower 
meaning of the term in which a complex is considered as a 
pathological phenomenon. In this sense it is completdy dis- 
integrated from the rest of the personality and functions in 
isolation of the remaining mental content. Thus Professor 
Freud * defines a complex as '* a circle of thoughts and interests 
of strong affective value of whcse influence at the tune nothing 
is known ” to the subject ; that is to say it is an unconscious 
product. Such complete dissociation from the rest of the 
mind, which is said to be the result of suppression, gives to the 
complex considerable functional autonomy and the subject's 
behaviour is impredictable to an abncmnal degree. As a 
result of his studies m word association Professor Jung came 
to the conclusion that the following irregularities in word 
response could be regarded as indicating the existence of 
complexes either in the wider or narrower sense, (z) Pro- 
longed reaction times well above the median ; (z) Faults ; 
(3) Failures in reproduction; (4} Stimulus words taken 
in a rare or peculiar sense or misunderstood; (5) Per- 
severations. 

All such abnormalities of reaction are thought to be due 
to the i nfl uence of some strong emotion preventing the free 
flow of associations. 

The term ‘ complex ' is peculiarly unfwtunate since the 
dis tin gu i s h i n g feature of a complex compared with any other 
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state of mind is its extreme simplicity, and it ought in strict- 
ness to be called a ' sunplex.' There is one complex, however, 
occupymg a sort of mtermediate position between the normal 
and pathological to which the name is apphcable owing to 
its wide ramifications, namely the inferiority-complex * It is 
probably universally found in some form or other amongst 
children and persists in many adults. Dr Adler who has 
described it very fully maintains that it is the kernel of every 
neurosis or psychosis ; and there is good reason to beheve 
from the study of children in ordinary schools that it is the 
nucleus of many childhood feais.^ Children who sufier from 
some form of maldevelopment or arrested development, such 
as squint, errors of refraction, stuttering, deafness, adenoids, 
eneuresis noctuma, defective endocrine glands, or any other 
childish organ infenority may, if not properly attended to, 
shew a tendency to neurotic or psychopathic states. If, as 
sometimes happens, their companions or relatives call atten- 
tion to such somatic inferiority and they feel their defect 
keenly they are prone to contrast themselves with their more 
fortunate fellows and, feeling themselves insecure, they lose 
self-esteem and a sense of inferiority ensues. They are then 
apt to turn from leahty and take refuge in protective devices 
and day-dreams as a sort of compensation. As they grow up 
they dwell more and more on their weakness, then malforma- 
tions, they blame their education, their parents, their heredity 
and so forth. Neurotic sjrmptoms arise as a security against 
the too vivid realisation of their mfenonty — anything m 
order to make life bearable rather than face reality squarely. 
The normal person also has his protective devices and his 
flights from reahty into phantasy, but in his case they are 
harmless fictions, whereas the neurotic fosters them and 
lives constantly in an imaginary world. As a compensation 
for his inferiority-complex he strives for mastery by devious 
routes and is unable without medical help to cope with life’s 

p 
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situations. By perpetually relying on others he attains what 
to him appears a dominance over them securing their 
constant attention. 

Dr Adler has painted the picture of the neurotic constitu- 
tion with a few bold strokes. “The consciousness of the 
weak point dmninates the neurotic to such a degree that 
often without knowing it he begins to constmct with all his 
mif^t the protectmg superstructure. Along with this his 
sensitiveness becomes more acute, he learns to pay attention 
to relationships which escape others, he exaggerates his 
cautiousness, begins to anticipate all sorts of disagreeable 
consequences in starting out to do something or in experiencing 
an injury, he endeavours to hear further and see further, 
belittles himself, becomes insatiable, economical, constantly 
strives to extend the boundaries of his influence and power 
and at the same time loses that peace of mind and freedom 
from prejudice which above all guarantees mental health. 
His mistrust of himself and others, his envy and maliciousness, 
become gradually more pronounced, aggressive and cruel 
tendencies which are to secure fw him supremacy over his 
environment, gain the upper hand, or he endeavours to 
captivate and conquer others by means of greater obedience." ■ 

THE UKCOHSCIOUS 

It is now time to consider what ought to be the meaning 
assigned in psychology to the much-abused term the uncon- 
scious. Many writers on psycho-analysis have the most 
fantastic notions about mental processes. Their view of the 
mind is the compartment theory described in our first chapter 
in accordance vdth which ideas, images, feelings and so on 
are stored up in receptacles ; the receptacle being most often 
regarded as constituted by the nervous system. But an 
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no more power of activity than a dead horse has of winning a 
race. It is possiUe. however, to give a meaning to the term 
without having recourse to pre-sdentific psychology. The 
best definition of the word is that given by Dr Rivers who said 
that m so far as the term is applied to experience it ought to 
be '* limited to such as is not capable of being brought into 
the field of comscionsaess by any oi the ordinary processes of 
memory or association, but can only be recalled under certain 
special conditions soch as sleep, hypnotism, the method of 
free association, and certain pathological states." * Accord- 
ing to this usage of the term the difference between consaous 
and uncmiacioiis is cme of degree of difficulty in bringing an 
idea or image into the mind. When faced with a given 
situation in which an object is not present a person may 
react in a maimer gimilar to hia action on a previous occasion 
when the object vras present. Thus if 1 make « friendly 
response to a man whom I meet because I like him I may 
experience a «imilar friendly emotion when I think of him 
later in his absence. In the latter case it is usual to speak of 
reacting to the image of the man. If, however, I forget him 
completely so that his name arouses no image in my mind 
I may still greet him in a friendly manner in a dream, and on 
awaking I may recall his nama and remember him. Images 
which only function under such special conditions may be 
rallied unconscious, just as I might loosely call objects in a 
mist invisible because I have to peer hard m order to dLstinguLsh 
them The case is exactly analogous with the attempt to 
solve a mathematical or any other problem. I may be totally 
unable to arrive at the ‘ soluticm ’ at cme time, but at a later 
period when certain difficulties have been cleared away by a 
persistent effort the scdution suddenly emerges into consaous- 
ness. It would be prepo s terous to sujipose that the ' solution ' 
in my mind all the Hmp in exactly gamt» manner 
in which I subsequently apprehend it. But this absurdity is 
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the sole psychological furniture of some psycho-analysts. 
What really happens is that owing to the removal of certain 
obstacles to thinking, or, it may be, to more efiective attention 
to the given conditions, my mind functions effectively and 
smoothly. The ' solution ' is nothing but the smooth fimction- 
ing regarded from an objective standpoint. Similarly when I 
get up and walk my legs function smoothly unless they are 
cramped or diseased, but this surely does not mean that I 
keep stored up in my muscles a set of motor images which were 
suppressed whilst I was sitting. Walking is not bringing into 
use unconscious motor images ; it is simply the name for the 
functiomng of my leg muscles. It is possible to think of 
myself as walking when I am sitting down, which is not to 
think of unconscious motor images but simply to consider an 
organ as functiomng when it is actually at rest. 

In order to make clear what is implied m the difficulty of 
functioning under abnormal conditions I may quote the case 
of a pupil of mme, a student of the German language, who 
suffered from mtermittent amnesia. On one occasion he met 
the following sentence in a German book : ” Stunden der Not 
veigiss, doch was sie dich lehrten, vergiss nicht.” The idea 
appealed to him strongly, as it expressed concisely a thought 
of which he approved but had never qmte formulated to him- 
self. He repeated the lines a few times m order to learn them 
but found shortly afterwards that not only had he completely 
forgotten them, but he had forgotten the idea enshrined in 
them After an interval he again made the attempt to learn 
them with the same result. A prolonged examination extend- 
ing over a few v^ks revealed the fact that during the war 
the whole of his platoon except himself 'was killed in a night 
attack, and just before he himself 'was hit in the head a parti- 
cularly distressing incident involving his dearest friend had 
occurred. The combined ^ock of the wound and the mental 
distress brought about amnesia for the incident referred to 
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lasting for two and a half years. It was evident that he had 
connected the words *' Stunden der Not " with the terrible 
incident of the night attack, to vdiich, in fact, they were 
peculiarly appropriate. The association thus established 
made it difficult for his memmy to function smoothly with 
reference to the lines owing, no doubt, to the agitation which 
made it difficult to concentrate until, in the dreamy state 
preceding sleeji, the agitation subsiding, he remembered the 
forgotten incident, when normal functirming was re-established. 

Now how does an experience become unconscious in the 
sense here defined, i e why is a process difficult or impossible 
at one time which was previously carried out easily ? It is 
as reasonable to expect a single answer to this question as to 
the analogous one ; why is walking difficult or impossible ? 
Possibly because the man has rheumatism, or because he is 
tired, or his leg is broken, or he is paralysed, or there may be 
a himdred other dififerent reasons There is similarly no 
reason to suppose that there is only one method by which 
memories are suppressed Nevertheless the psycho-analytic 
doctrine of the unconscious rests on the belief that an experi- 
ence which IS forgotten *' either belongs defimtely to the 
affective aspect of the mmd or, when mtellectual in character, 
has been suppressed on account of its association with affective 
elements." ** Now m so far as it is impossible to separate 
the affective from the cognitive attitude of any mental process 
this theory is a truism But as we saw in the chapter on 
Memory, what is really meant is that we forget only that which 
is unpleasant Yet who has not blushed for shame at the 
thought of some faux pas which he would gladly consign to 
oblivion if deliberate repression were within his power ? The 
attempt to get over such difficulties by using a distinction 
made by Dr Rivers between repression and unwitting sup- 
pression over-simplifies a very complex {voblem Suppose I 
have learnt a piece of poetry by heart and some time later 
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attempt to repeat it, I find frequently that I am blocked for 
several lines because I am unable to remember a particular 
word. The cue which gives me tl^e forgotten word «rables 
me to recover the lost lines by virtue of the law of association, 
whereby if one member of an associated group is presented 
the others tend to come into conscioosness. There is no 
reason whatever to suppose in such cases that a particular 
affect is attached to one part of the poem which is absent from 
the rest. The supposition, that there is such an affect for one 
section alone, is merely an attempt to save the theory at any 
cost, Motcovct it is in flat contradiction with everyday 
experience to assert that unpleasantness has an}rthing to do 
with forgetting, for the unpleasant emotion may be the last 
thing to survive when the intellectual components are difficult 
to recover. It is a common occurrence for instance to feel 
an intense dislike for a book or a play long after one has for- 
gotten the reasons for the emotion or at all events when it 
would be a matter of considerable difficulty to state the 
intellectual grounds. And, on the other hand, the reasons may 
survive in recollection whilst the emotional tone tends to 
disappear, as when we cease to dislike a person though we 
remember the original grounds of our aversion. Pleasant 
and unpleasant experiences are forgotten (or remembered) 
writh equal faxahty, but since in the course of a normal life 
the pleasant experiences must outweigh the unpleasant the 
odds are greatly in favour of forgetting a greater number of 
pleasant experiences A passion for experimental work which 
obsesses modem psychology has supplied unnecessary con- 
firmation of this last observation. Nine subjects of approved 
introspective ability kept a careful record of their normal 
affective life for a month In every case a predominance of 
pleasure over unpleasure was observed, the degree varying, 
of course, from one person to another ** 
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PSYCHO-ANALYSIS 

With the above preliminaries we are in a position to discuss 
the doctrines of psjrcho-analysis which we are assured, by its 
{Hofessors. are of immense importance to education It was 
at one time supposed that mwry nervous person must have 
something wrong with his bodily organs, althou^ physicians 
could not discover what it was. Such persons often complain 
of diverse specific pains, curious feelings, morbid fears and 
obsessions and it was assumed that bodily causes were neces- 
sary to account for them. When it was repeatedly found that 
they had neither heart nor lung nor digestive nor other visceral 
weaknesses it seemed natural to suppose that their nerves 
were weak ; and Dr Beard an American ph3^ician accordingly 
described aU such cases by a term denoting nerve weakness, 
namely neurasthenia. 

It was discovered by Professor Charcot that when h}rsterical 
persons were hypnotised they could develop the symptoms of 
* neurasthenia ’ by suggestion, and it was reasonably supposed 
that therefore they could be removed m the same way, i.e. 
by mental as opposed to physical means such as drugs. Pro- 
fessor Freud studied under Charcot and his interest was thus 
directed to mental therapy. Apparently, however, it was a 
patient of Dr Bieuer’s who hit upon the talking method of 
treating hysteria. This patient had been treated by various 
doctors by various approved methods such as hot and cold 
baths, electricity, drugs, etc. without success It seems that 
she insisted on coming to Dr Breuer regularly to talk to him 
about aU her symptoms, her domestic and other mtimate 
troubles, her dreams and so on ; in fact to talk at large without 
any suppressions whatever. After the patient physician had 
submitted to this course of talking without shewing undue 
signs of distress he was surprised to find that the talker was 
b^inning to lose all her hysterical s3nnptoms. As he himself 
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did not acquire them despite the provocation, and the patient 
lost them, he naturally inferred that they had disappeared. 
When Professor Freud was called in he conceived the happy 
idea of tapping the subconsdous strata of the mind by the 
talking method imder the influence of hypnotism, for he 
thought that in this way he could arrive more rapidly at the 
origin of the ssmptoms. Accordingly Professors Brener and 
Freud, working together, came to the conclusion that many 
s}unptoms were entirely due to emotional causes without 
accompan3dng ph}rsical nervous traumata. Subsequently 
the suggestion part of the treatment by h3q>nosis was 
abandoned, but it is highly probable that in all cases, though 
they stoutly deny it and whether they are aware of it or not, 
p^cho-analysts do make use of suggestion. 

The ideaunderl3nngProfessorsBreuerand Freud’s treatment 
was that hysterical symptoms were due to forgotten emotional 
experiences of a highly painful nature ; and it was believed 
that the recall of such memories would release the painful 
emotions associated with the experience and thus the symptoms 
would be lost. They believed that if the patient could 
discover the origin of the symptom, the mere dragging it into 
the light of day would be sufficient to cause it to evaporate. 
Just as Aristotle thought that the representation of a tragedy, 
despite its horror, produced a healthy catharsis of the 
emotions so it is said that this method of treatment leads 
to a healthy unburdening of the mind. The method has 
consequently been called the cathartic instead of the more 
descriptive but less implicative talking method, and the process 
whereby the talk is more or less distorted is known as psycho- 
analysis. It is, of course, assumed that only functional and 
not orgamc diseases of the mind can be treated in this way. 
I have no doubt too, that a serious talk with an adult who is 
trusted, as a parent, teacher or doctor is infinitely preferable to 
brooding over disturbing experiences such as may occur during 
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the early stages of adolesceuce. Sudi unbnrdening of the 
mind if associated with a strong moral or religious appeal and 
the necessary explanation of the facts of sex is the healthiest 
method of dealing with sex difficulties. But nobody who 
believes m the views of the Freudian school should be allowed 
to undertake this task lest he corrupt the youthful mind 
wittingly or unwittingly by suggesting his own theories. 
The reason for refusing to trust the psycho-analysts is that 
they apparently believe in what they call the Pleasure prmciple. 
Professor Freud says : " We may put the question whether a 

mam purpose is discernible in the operation of the mental 
apparatus ; and our first apjntiach to an answer is that this 
purpose IS directed to the attainment of pleasure. It seems 
that our entire psychical activity is bent upon procuring 
pleasure and avoiding pain, that it is automatically regulated 
by the PLEASURE PRINCIPLE:' Both the itahcs and 
the capitals are Professor Freud’s, and his followers repeat 
this doctrine ad nauseam, apparently under the impression 
that it is a great discovery instead of a theory long smce 
exploded It seems rather late m the day to protest against 
psychological hedonism seeing that the whole modem doctrine 
of instinct is m direct opposition to it But the following 
few sentences, written over thirty years ago at whidi time the 
view was beginning defimtely to be abandoned by competent 
persons, are sufficient refutation. " Important as is the 
influence of pleasures and pains upon our movements, they are 
far from being our only stimuli. With the manifestations of 
instinct and emotional expression, for example, they have 
absolutely nothing to do Who smiles for the pleasure of 
smiling, or frowns for the pleasure of a frown ? Or who in 
anger, grief, or fear is actuated to the movements he makes 
by the pleasure which they yield? ... Or what shall be 
said of a shy and unsociable man who receives point-blank 
an mvitation to a small party ? The thing is to him an 
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abomination ; but your presence exerts a compulsion on him, 
he can thinlr of no excuse, and so says ‘ yes,’ cursing himself 
the while for 'wba.t he does.” Disraeli defined a practical 
man as one who practised the mistakes of his forefathers and 
it looks as though the new p33ndiology is a repetition of the 
errors of a bygone p^chology. 

THE SEXUAL THEORY 

So much for the reversion to obsolete psydiological 
doctrines. We shall next turn to one which is completely 
new, the sexual theory, for it is on this ground that psycho- 
analysis is said to be necessary for education. Professor 
Freud points out correctly that the sexual impulse is an 
appetite analogous to himger and uses the term libido 
(craving) to express this resemblance ** 

Now there are certain people called inverts who have 
sexual impulses towards members of their own sex and in 
many cases the direction of their libido has been determined 
by something that occurred in their childhood, or at all events 
that is what they say during a psycho-analytical investiga- 
tion. It is assumed that these and other sexual perversions, 
being so widely spread, are congenital , and that normal 
sexual life is a mean between the extremes of perversion 
and repression. On the assumption of their congemtal nature 
it is urged that we must seardi for the roots of perversion in 
the child or in neurotics who " conserve the infantile state 
of their sexuahty or return to it.” Freud’s views about 
infantile sexuality are either speculative or else based on the 
study of neurotic persons with perverted sexuality In other 
words it is a theory of psycho-neuroses based on neurotic 
persons’ recollections of their own childhood and not founded 
on the observation of children. From this point of view he 
challenges the popular belief that the sexual impulse is absent 
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in childhood and appears only in puberty and maintaias that 
this impulse is normal in childhood. He strives to shew that 
only in this way can we account for the widespread perver* 
sions and the homosexuality which was a feature of highly 
civilised Greek life. If this view w e re correct we should 
expect to find that the main cause of juvenile delinquency 
was sexual. Yet Mr Garke-Hall** a Metropolitan magistrate, 
in givmg evidence on the subject, said that out of 49,915 
youthful delinquents under 16 years of age proceeded against 
in children’s courts m 1918 only loi were for sex offences, 
i.e. roughly 2 in a thousand Normal persons know nothing 
about their infantile sexuahty owing, it is said, to the 
amnesia of most childish experiences in later 3rears brought 
about by suppression. Such amnesia "is responsible for 
the fact that one does not usually attribute any value 
to the infantile penod m the developments of the sexual 
life ’’ But psychopathic people distort their childish 
recollections and, as Adler has shewn, sometimes do this 
with a purpose. 

There is, according to Freud, a double wave of sexuality, 
the first crest appearing at three to five years of age and the 
second begmnmg to appear at puberty. Between these periods 
there is a time of latency brought about by a combined 
conspiracy of all normal parents to do everything to repress 
the infantile sexuality During the period of latency certam 
opposing forces are brought to play such as shame and moral 
and aesthetic demands and “ the erection of these dams in 
the avilised world is the work of Education " It is further 
assumed, without any attempt at proof, that all the energy 
of a human being is derived from the sexual impulse, i e 
diverted sexual energy ; and this diversion mto other channels 
begins to take place during the period of latency. " Such 
deviations of sexual motive powers from sexual aims to new 
aims, a process which merits the name of sublimaium, has 
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furnished powerful components for all cultural accomplish- 
ments.” That is to say that the energy which goes to the 
development at an individual from his babyhood onwards, is 
derived from sexual sources. 

The process of sublimation, the diversion of energy into 
social and moral directions instead of dissipating it or using 
it for lower ends is one of the aims of education, and the pur- 
pose underlying such organisations as the boy scouts, girls 
guides, church lads’ brigades, and so on. These admirable 
outlets for activity undoubtedly appeal to an urgent demand 
of 3routhfiil human nature as is indicated by the fact that they 
have spread over the whole globe The assumption that all 
the energy is diverted sexuahty is a mistaken inference of the 
Freudian school, due to the too-ready acceptance of their 
patients’ statements and the behef that such people are fair 
representatives of normal human nature. Fwtunately we 
have the statement of a psycho-analyst of other views who, 
with the same kmd of patient takes a much more reasonable 
attitude, and is consequently able to evaluate the evidence. 
Dr Adler says : " It is easy for the neurotic to convince himself 
that he is the subject of a high sexual tension by means of a 
more cm: less purposeful arrangement, and especially by means 
of a concentration of attention in this direction the moment 
he begins to seek proof of how much injury sexuality works 
to his feehng of security and how much his personality is 
threatened from this source. . . . The later p^chic perverse 
tendencies derive their material and impulse from the harmless 
bodily sensations and misjudgments of childhcxxl which 
when (xxasion arises are given an extraordinarily high value, 
or some chance pleasurable sensations are perceived as 
analogues of sexual sensations The psj^ologist must not 
assume the same point of view, must not maintain such a 
mode of apperception as vahd, not substitute real sexual 
components for a fiction as the patient does. His task, on 
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the contrary, consists in revealing to the patient the saper- 
ficiality of his attempts at orientation, to tear it apart as a 
mere product of the imagination." Our task also as teachers 
is to reveal to our pupils higher goals tovrards which they should 
strive and, whilst respecting individuality and their point of 
view, to refuse to be led aside by any doctrine which teaches 
that perverse or immature human nature should set the 
standard for healthy living 

Freudians are convinced that babies are sexually active at 
three or four years of age. But as there are no facts to support 
this strange belief we are jnesented with a few terms and 
theones to M the gap. Any portion of the skin or mucous 
membrane which yields a feeling of pleasure when stimulated 
is described as an ert^enous zone, which is at once a question- 
begging epithet of a particularly danng nature, and a theory 
that all pleasure is sexual. Certain definite parts of the body 
are obviously erogenous, but this is not enough to demonstrate 
infantile sexuahty, so we are stimulated to accept the theory 
by applying the question-b^^ging epithet to other parts, for 
we are told ** that " any other r^on of skin or mucous mem- 
brane may assume the functions of an erogenous zone.” All 
parts of the surface inner or outer may thus be erogenous zones. 
Little wonder, then, that the typical instance of infantile 
sexuality which Freud examines at length is the innocent 
but anno3dng pastime of thumb-sucking I This, which we 
have hitherto regarded as neutral from the pomt of view of 
propagation of the species turns out to be very type of a sexual 
act. Not only is thumb-suckmg of this nature, but as the 
skin is pleasurably stimulated by the joltmg of railway 
carnages, travelling too must be sexual. Lest anyone should 
think that this is a manufactured illustration I quote Ptofessw 
Freud’s own words. "The .shaking sensation experienced 
in wagons and railroad trains exerts such a fascinating influence 
on older children, that all boys, at least once in their lives. 
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want to become omductors and drivers. . . . The desire to 
connect railroad travelling with sexuality apparently originates 
from the pleasurable character of the sensation of motion." 
Comment cm this seems entirely superfluous, but the complete 
lack of humour displayed is due to the fact that Freud appar- 
ently knows nothing of children beyond what he mfeis from 
analysing sexnally perverted adults ; for, he admits that 
his views on " infantile sexuahty were justifled m the main 
through the result of p^cho-analytic investigation in adults." 
He maintains, however, that the results are confirmed by the 
study of nervous diseases in children. His evidence for this 
has recently been examined by Dr Wdilgemuth ** who has 
shewn conclusively that the case on which Professor Freud 
relied was due to the outrageous suggestion of mmrbid sexual 
ideas by a ps}rcho-anal 3 rtic parent to his innocent small boy. 

The followers of Professor Freud have not attempted to 
add observation on healthy children to his doctrines but have 
contented themselves with repeating their master’s dtcta. 
The most pronunent English exponent,** Iot example, main- 
tains without a shadow of an attempt to justify the view that 
ignocanoe oi the facts of sex " is never primary, but is based 
on repression and forgetting of earlier knowledge and specula- 
tion in childhood." Speculation on sexual matters before the 
age of five 1 In order that there may be no doubt m our 
min ds as to the activities of these speculative jfliilosophers 
the same authority tells us that psycho-analysis shews (he 
means, of course, that Professor Freud has stated it) that, 
" It is almost a r^ular occurrence for children of the age of 
four m five to turn from their parents, to withdraw into them- 
selves, and to puisne private speculations about the topics 
(xmoeming which th^ have been denied information, whether 
by direct refusal or by evasion." 

To a comidete absence of a sense of humour many pqndio- 
analysts add a complete ignorance of udiat is meant by sex. 
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and an abysmal inability to understand children's ideas. 
It will smnly perplex this school to learn that there is as 
little that is sexual even in a 3roung child’s masturbation 
as in his playing with his toes or his toys. And when 
a child asks “ Where do I come from ? ” it is perfectly 
stupid to imagine that this is a sexual questicm ; for he is 
equally interested to know where birds come from and who 
made trees; and this boundless inquisitiveness all has its 
(xigin in the same root of natural instinctive curiosity. The 
only way to discover what a diild’s questions mean is to 
observe children closely, and not to infer their meaning by 
what neurotic adults tell us from distorted recollections of 
their own childhood. Fortunately we have a record of a 
close study of his own children by a very competent Danish 
observer who brought up his girls at home and made careful 
notes of their development for the first few years, thereby 
making a valuable contribution to child psychology.** At 
the age of four years one month one of the girls asked her 
mother, " How are ladies made ? " The rest must be given 
in the father’s own words. " Her mother, startled at the 
question, inquired : ‘ Why do you ask ? ’ But R, had her 
good reasons, and said ; ' Because there's meat on ladies.’ 
To make sure of her meaiung, her mother demanded . ' Which 
ladies ? ’ and received the answer : ' Yon and other ladies.' 
It being thus placed beycmd all doubt that what R. desired 
was general information relating to the origin of ladies, she 
received the unsatisfactory answer : ‘ I don’t know.’ R. 
being thus thrown back on her own resources remarked : 

' I think it’s a meat-man, don’t yon ? ’ It is rather obscure 
what she meant, but I assume that she possessed a vague 
notion that ladies— in ndiom * meat ’ struck her as a salient 
characteristic— were manufactured by a person analogous to 
what she called a meat-man.” 

Luckily the father was not a ps3rcho-aiiatyst and so the 
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child’s responses were not distorted, consequently we are able 
dimly to see what the child is speculating on, and it is perfectly 
clear that it has nothing whatever to do with sex. The same 
child at the same time wanted to know “Who made the birds? ’’ 
and it was obvious that she regarded creation and buth as a 
Idnd of fashioning. What is there sexual about this ? At 
the age of four years and ten months she made the inquiry : 
“Where's the child now which the lady is going to have in the 
summer ? ’’ " Her mother replied : ‘ In the stomach of the 
lady.' This evidently appeared to R. somewhat peculiar, 
for, after a pause for reflection, ^e asked : ' Has she eaten it 
then ? ’ Her mother answered : ‘ No ’ ; but R. persisted : 
* Does it come out of the mouth ? ' Her mother, realising 
that there was no escape, at last answered : ' No, it comes out 
of the tail ’ (this was the children’s expression to indicate the 
part in question). This truthful explanation contented R.’’ 
If an}rane will compare this conversation of healthy-minded 
parents with Freud's account of the analysis of a five-year-old 
boy •* to whom an unhealthy minded father made the most 
repulsive suggestions he wriU be wary of expecting guidance in 
education from psycho-anal)rtic sources The Danish father 
rightly remarks that he cannot see why a child should feel 
shocked at being told the truth and his children were obviously 
satisfied and pleased. He observed too, “ that the birth of 
children is connected with the marriage of the parents is not 
understood at all by the child of the age under discussion.’’ 
In other words there is nothing sexual about the child’s idea 
of marriage ; and the less that is said about infantile sexuahty 
the nearer we shall approach to the child’s pomt of view. 

If the view taken of the child’s mental life is completely 
distorted the same can be said of the p>sycho-anal3rtic view of 
the adult’s moral life. There seems good reason to believe 
that the various forms of psycho-neurosis such as anxiety 
neurosis, h3istena, etc., are due to a conflict between instinctive 
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impnlses and the forces by which they are controlled Mental 
health depends on the presence of a state of equilibrium 
between these conflicting tendencies.'* Such a state is nor- 
mally brought about by the social environment and the 
education by means of the individual is fitted for 

the society in which he lives. The educative process, in its 
widest sense, is in fact one long means by which a balance is 
maintained between instinct and ideals, between raw human 
nature and the human nature which fits a man to hve in 
harmony with his fellows. Now the conflict between instinct 
and social morality m which every human being takes part at 
seme time of his life may be fought out m a variety of ways. 
Those who believe in the pleasure prmciple are apparently 
under the impression that all suppression of instinctive 
tendencies by education is harmful. It never occurs to them 
that the repression of moral standards may be still more harm- 
ful. It is true that such repression may not produce the 
symptoms of p^cho-neurosis, but it may produce other 
effects of a much more serious nature." It is the supreme 
function of education to implant ideals of moral conduct and 
moral responsibihty ; so that when the time of conflict 
between sexual desire and moral conduct arrives the mdividual 
may choose the right. If the desires are satisfied and the 
moral standards repressed, by the operation of the law of habit 
subsequent relapses are made easier and moral fibre is sapped. 
The view that harm necessarily comes from suppressing the 
instinctive ^ipetites is one which education must reject as 
inconsistent with morahty. It would be a sad confession fen: 
teachers to make that m such conflicts the forces of morahty 
have no power ovm' the individual. The process of education 
is an unending course 'during which the individual instinctive 
tendencies and appetites should be opposed by ideals and 
sbdal traditions. 

The evidence on this matter from those who are in direct 

Q 
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contact with boys and girls is always in opposition to the 
psycho-analytic doctrine. Thus Dr F. A. Sibly •• who for 
over thirty years systematically gave sex guidance to boys 
from 9 to 19 3rears in school and to several hundreds outside, 
summed up his experience thus : “ The neuro-pathologist 
looks at pathological cases not from an ethical but from a 
physiological standpoint, and, if he is a disciple of Freud, his 
chief aim is to put an end to the conflict between conscience 
and the libido. The simplest way to do this is to persuade 
the patient that erotic satisfaction in some form or other is 
natural and blameless. We must beware how we attempt to 
oppiose scientific theory merely because it menaces cherished 
ideals. Men of large experience assert positively that most 
psycho-neuroses arise from sexual repression, and there are 
certainly cases in which the expert carmot hope for a cure of 
abnormal erotism, and it is qmte clear that palliative measures 
are alone possible. We have, however, a right to demand 
that measures appropriate to extreme cases shall not be 
recommended m milder cases 

" A far more serious menace to our cause comes from the 
vogue of Freudian views among general practitioners and the 
lay public. Whether the subliminal self is, as F. W. Myers 
believes, a region of our being in which unfolded powers of 
the soul are hidden, in which we axe in touch telepathically 
with other beings, and into which we draw inspiration from the 
Infinite and the Etem ; or whether as Freud represents, it is 
a moral cesspool in which the spiritual excreta of the soul 
collect from infancy, and from which they send their noxious 
vapours through our waking life and our dreams, research 
may presently shew. Meanwhile, Freud's theory of a libido 
which will manif^ itself in an open or disguised form, and 
his themy that evil repressed is not conquered but merely 
driven as a noxious influence into inaccessible parts of the 
mind is certainly giving, both in medical and lay circles, a 
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psendo-sdentific authority to the idea that expression of the 
passions is less dangerous than repression : that strict chastity 
is not merely impossible but undesirable. The harm such an 
idea can do is incalculable, because the sinner eagerly impro- 
priates a theory which not merely excuses his sin, but presents 
it almost in the light of a duty. In justice to Freud one must 
admit that this deduction from his theory is not warranted. 
He admits that evil influences may be transmuted into 
beneficent ones by the process which he calls sublimation. 
Every intelligent spiritual worker knows that inhibition 
alone is valueless, that earnest direction of energy into the 
right charmels is death to sin and life to virtue." 

The overwhelming body of opinion amongst teachers, 
both men and women, is that youth should be given a know- 
ledge of the facts of sex, but there is no such consensus as to 
the proper person to give the instruction. The duty naturally 
rests with the parents but many, even if they did not shirk 
the task owing to its delicaty and difficulty, are by no means 
competent to impart the knowledge. Everybody is agreed 
that the knowledge ^ould be given when curiosity m regard 
to these matters appears or when there is an indication of 
bad habits. But it is a great blunder to allow the information 
to come as a shock at the age of puberty without previous 
preparation ; the knowledge ^ould gradually be woven into 
the fabric of childish and adolescent experience. Since the 
mind unfolds gradually the instruction must be suitable to 
the age, and it should be remembered that premature 
sexual experience mental ot physical must not be forced. 

" Premature sex knowledge, into which the emotional 
factor enters, is premature sexual experience. Moral pro- 
hibitions of undesirable practkes given with emotion on the 
part of the parent or teacher form a case in point." *• The 
desirable thing is to build up the knowledge of organic 
life including the facts of sex without emotional bias, and 
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t^iilst not (nnitting, yet not nndaly stressing the processes 
of rqnodnction. The content of the instruction is so varied 
and complex that for the majority of pupils it must be left 
to the schooL Courses of biology spreading over three or 
four years including plant and animnl life and «nriing with the 
human body and its functions are now attempted with 
excellent results in some schools. Th^ should be accom- 
panied with instruction in personal hygiene indnding especi- 
ally the care of the body and modesty and reticence with 
regard to bodily functions. Responsibility for the complete 
care and feeding of pets is an integral part of the training. 
The outlines of such a course are beyond the purview of this 
chapter, but good suggestions may be found in such a book as 
Youth and the Race, and above all the instruction riiould only 
be given by folly competent teachers with an objective 
habit of mind. 

In the long run the spread of such knovtiedge will create a 
healthier public sentiment by removing the aura of mystery 
which surrounds childbirth. But those who think that 
knowledge of the facts of sex is in itself a guarantee of normal 
sexuality know little of human nature. Medical students as 
a class are not more or less moral than the rest of the popula- 
tion and village children and all the children of warmer 
climates have the relations of sex obviously presented. Does 
anybody really imagine that this knowledge is sufficient to 
secure a sounder morality ? What is of essential importance 
is a moral environment due to the combined influence of the 
home, the school, and religious institutions, and mere know- 
ledge of the facts of sex is not sufficient. Respect for morality 
is the guarantee of a moral life and there are no substitutes 
though there may be aids. The following extracts from an 
actual dialogue in which the replies are given by the Hwad 
master of a pulflic school may serve to emphasise this funda- 
mental side of enlightenment.** 
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" Is it your opiniou that knowledge is not a safeguard 
any more than ignorance ? — believe in instruction in these 
matters ; but I do not attadi so much value to knowledge 
as some people do. 

Do you advocate knowledge as of importance imder 
proper circumstances ? — ^As useful; of that I am quite certain. 

You consider that eveiything depends immensely on the 
kind of way knowledge is given ? — ^It depends immensely 
on the right kind of knowledge being given at just the time 
when it can be assimilated. 

Do you think that the atmosphere is much more important 
than the amount of knowledge imparted? — You may give 
the definite instruction in a school where the atmosphere is 
wrong, and that instruction, however good, would be more 
likely to have ill effects than good. You have got to get the 
atmosphere ready before you do anything else. . . . 

Who creates the atmosphere ? — I do not think I can answer 
that. But I think that the head master has to think more of 
creating atmosphere than of imparting knowledge. 

But you think that the home ought to make the beginning ? 
— ^There is no substitute for the home, either in religion or in 
any part of education." 
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.ESTHETIC APPRECIATION 

.lEstbetic in Education — ^Perceptive Types— <a) The Objective Type— 
(b) The Subjective Type — (c) The Associative Type — (d) The 
Charactec Type — Psychical Distance — Appteciatu» of Music and 
Literature — Rhythm 

.ESTHETIC IN EDUCATION 

Nothing is more characteristic of modem reform in education 
than the change which has come over the teaching of languages. 
A play of Shakespeare is no longer regarded as a cloak to cover 
exercises in formal granuuarand philology, nor a soimet simply 
as an excuse for a lesson on prosody. The best exponents of 
the teaching of English take the view that theirs is not a 
scientific study but an art, a means of arousing aesthetic 
appreciation and creative expression. Teachers of modem 
languages using the direct method aim ultimately at making 
their pursuit a training in language as a fine aurt and a cultiva- 
tion of imaginative sympathy with foreign peoples. V^th 
these objects in view the writing of verse and the acting of 
plajTs form an integral part of the work in schools where the 
ideal of a liberal education is kept in view. 

It is trite and unnecessary to emphasise the esthetic appeal 
of drawing, painting and music in the school, unless it be to 
point out that the cultivation of technical skill is subsidiary 
to this purpose. Ultimately no doubt all appreciation rests 
on executive ability, but it is only a secondary aim of general 
education to develop such skill. It is also becoming recognised 
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that the masteqneces musk, painting and sculpture should 
take their place side by side with the best literature and 
drama in the appeal to the esthetic feeling of the pupils. 

The means for the cultivation of esthetic appreciation are 
not lacking if the value of such training is approved. Some 
indeed in the revolt against a utilitarian outlook in education 
would search for esthetic values in the most unexpected 
directions. “ Mathematics, rightly viewed,” says an eminent 
authority, “ possesses not only truth, but supreme beauty — 
a beauty cold and austere, like that of sculpture, without 
appeal to any part of our weaker nature, without the gorgeous 
trappings of painting or music, yet sublimely pure, and capable 
of a stem perfection such as only the greatest art can shew." * 
Only a select few are capable of sudi appreciation, yet Mr 
Russell maintains that this aim is the sole justification for the 
universal tradition that decrees that every educated person 
should be acquainted with the elements of mathematics. 
Astronomy indeed bears in its train the whole gorgeous 
choir of heaven, and traditicoi for centuries demanded its study 
as one of the Seven Liberal Arts.* Some of the present over- 
loaded curriculum of schools might well be sacrificed to make 
room for a pursuit so admirably calculated to stimulate 
appreciation of the universe as a whole, and entirely barren 
of any taint of practical appeal. 

The nature of the material or subject-matter is, then, but 
a subsidiary consideration in dealing with our present topk, 
and we shall be concerned in this chapter mainly with the 
mental processes involved in sesthetic appreciation. For 
artistic training is not confined to particular subjects, but 
depends on the attitude of mind adopted in dealing with its 
materiaL All educational values, in fact, are relative to the 
mode of presentation, but it is in the field of aesthetic that the 
full force of this doctrine is fdt. 

The objective nature and constitution of artistic products 
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are special and distinct branches of aesthetic study outside the 
scope of ps3rchological treatment v^ch is limited to the sub- 
jective point of view. According to Croce the subjective 
essence of art is vision or intuitian. The artist discovers a 
new point of view and aesthetic appreciation consists in look- 
ing “ through the chink which he has opened.” A beautiful 
example of this is given by the consideration of Whistler's 
set of etchings of the Thames. Prior to i860 nobody had 
realised that the mud flats and dun-coloured brick buildings 
of the riverside wharves had any artistic significance. Whistler 
fairly ^oated over the silhouettes of the wardhouses, the lines 
of the barges, the riggings of the vessels, and by delineating 
the light and shade effects he created a new set of values which 
everybody now realises. 

Appreciation rests on the intuition or recognition of such 
values, and is distmct from the contemplation of the world 
of scientific realities which involves reflective judgment. 
This distinction is weD. stated by Thomas Hardy who in the 
preface to Jess says that his novel is intended to be neither 
didactic nor aggressive, but that in the scenic parts it was 
meant to be representative merely and for the rest charged 
with impressions rather than convictions. We may apply 
to art generally his dictum that " a novel is an impression, 
not an argument.” But a bare impression, the mere contem- 
{flatimi of a crowd of images is not the essence of artistic 
intuition which needs the toudi of affective consciousness to 
give it organic unity. The imagery must be coloured with 
some feeling, producing an emotional resonance or S3mipathy 
in the observer, to give the impression aesthetic .significance. 
Fot perfect aesthetic enjoyment of a musical composition 
for instance, there must be no conflict between the emotions 
of the listener and those inherent in the character of the music. 
“An aspiration enclosed in the circle of a representation — 
that is art." • 
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pebckpttvh types 

The prerequisite of all appredation is, then, an intuition 
or perception of the admired otqect lining to the aesthetic 
attitude as opposed to the critical outlook of scientific thought. 
But it would be a mistake to regard such artistic perception as 
an ultimate unanaLl3rsable faculty. Psychblc^^ts have long 
since abandoned explanation by means of faculties and no 
longer refer, for example, to a faculty of imagination, but 
analyse this partly into the various kinds of imagery involved, 
such as pictorial, auditory, etc., and partly into afiective and 
conative constituents. It is fatally ea^ to perpetuate the 
blunder and to talk of artistic appreciation as though it were 
some primordial power, unique and theref(»e indefinable. 
We can avoid the error by shewing what factors are involved 
in such appreciation. 

In attempting to analyse artistic perception, much help 
may be obtained by a study the psychological significance 
of speech forms. When we consider that language is the 
universal medium of communication it is reasonable to expect 
that the varieties of perception will be embodied in sjieech. 
Now, active participles of transitive verbs, in their adjectival 
use, have a peculiar psychological function which may be seen 
from the following examples : a thnUtng book, an trrttaitng 
pain, a dazxltng light, an tfivttffig prospect, an affecting spectacle, 
a chastening experience. Logically, no doubt, all these parti- 
cipial adjectives characterise their corresponding substantives. 
Primarily, however, all language has a psychological basis, 
and if we examine the function of such adjectives from this 
point of view it is evident that the purpose of the speaker is 
to call attention to some subjective or organic effect produced 
by the otqect on a person. Passive participles on the other 
hand appear to have a very different function. Contrast the 
CTampli^ given above with the fcdlowing : a swollen river, a 
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broken reed, a diffused %ht, a chastened man, a prolonged 
pain, a thriUed audience. In all these instances the speaker 
intends primarily to convey to his hearer some characteristic 
of the ol^ect named. If it is permissible to nse the terms in a 
somewhat loose sense we may say that, psychologically 
considered, the function of the active participle of transitive 
verbs is subjective and of the passive objective. 

Amongst the oldest devices of language are the use of 
metaphor and simile, bearing witness to a deeply seated trait 
of human nature. By the use of a simile two things are 
associated together and compared with respect to certain 
common features. Sometimes the common feature is perfectly 
obvious so that the perception of one thing immediately 
suggests the other as when Shdley describes the stars peeping 
through a rift in the clouds “ like a swarm of golden bees." 
Often the things compared are remote when it is necessary 
to keep both steadify before the mind in order to discern the 
similanty, as in the simile used by Hardy in the "Dynasts" 
comparing the creeping of the Austrian army " with a move- 
ment as of molluscs on a leaf." Or again in Shelley's 
" Adonais ” : 

" Life, like a dome of many-coloured glass. 

Stains the white radiance of Eternity, 

Until Death tramples it to fragments." 

Here the delicacy of the comparison is gradually felt as one 
lingers over the image. But, vriiether the common character 
leaps to the eye or is only subtly suggested, the outstanding 
psychological character of a simile is the association of 
similars. Such association marks the man of responsive 
sympathy, who discerns in a flash of insight a remote yet 
inevitable connection between things widely sundered. Hence 
Professor James regarded the ready recognition of these 
similarities as distinguishing the man of genius from the 
piosaic creatures of habit and routine thinking. 
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Metaphors reveal the most penetrating of all modes of 
human perception, for they arise from the intuition of a 
similarity between objects or ideas or acts so fimdamental 
that one is thereafter identified with the other. The great 
majority of the words in a language, except those naming 
physical objects, are metaphors or the d6bris of metaphors ; 
but the identification is usually so complete that all sense of 
the metaphor is lost.* What is crooked has become the 
S 3 anbol of all that is perverse (pravus) and motives to conduct 
which serve to hide one's real motives are borders to conceal 
the faults of the stufi (prset^ctum). So too the valuation of 
money lends its name to all kinds of estimation (sestimare). 
And astrology with its belief in a fluid which flowed from 
(influere) the stars and acted on men, provided the word for 
all imperceptible action But these metaphors are dead, for 
who thinks of these words now as metaphors except the 
philologist ? The identity is so complete that the meta- 
phorical sense is unconscious In the last example (influence) 
the metaphor was still alive in the time of Milton who wrote 
m “ L’ Allegro " : 

"With scores of ladies, whose bright eyes 
Ram influence " 

The process still continues, for as soon as a new metaphor is 
introduced and its aptness discerned it becomes common 
property, passes into current discourse, and its metaphorical 
significance vanishes Nor is it restricted to one language, 
for the most striking metaphors enter into different tongues, 
as may be seen by a comparison of the words discover and 
entdecken, comprehend and hegreijen 

In some cases the process has not carried language to this 
point so that it is easier to discover the metaphorical sense of 
the expression Instances of this occur when an epithet suit- 
able to one domain of sense or feeling is transferred to another 
We talk of a deep tone, a land colour, black care, bttter grtef. 
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eta, and the aptness of the e^^iressions is evident to all at 
first sight. Again we have cases in which the metaphor is 
less completely assimilated, so that its borrowed sense is still 
evident as in Milton's " motes ibatpeojde the sunbeam," and 
Browning's " The air broke into a mist of bells," or when we 
speak of petty aimoyances as fin-pncks. Whether a meta- 
phor is living or dead in every case its distinguishing psycho- 
logical function is the attribution of some quahty or action 
peculiar to one object or idea, to some other so as to lend it a 
character which is thenceforth regarded as its own property. 

The most illuminating instances of transference are those 
in which our own feeling, emotion or mood is read into inani- 
mate things so as to give them human character. This 
tendency has received the technical name of empathy,* 
‘ feeling into,' coined to correspond with the word sympathy 
' feeling with.' Examples abound in poetic diction : thus the 
psalmist sings : 

" Let the sea roar, and the fulness thereof ; 

The world, and th^ that dwell therein ; 

Let the floods clap their hands ; 

Let the hills smg for joy together ; " 

And Shakespeare - 

" The rude sea's enraged and foamy mouth." 

And Milton : 


" The stars with deep amaze 
Stand fixed in steadfast gaze '* 

The whole realm of nature is viewed in this way by the poets 
whose perceptions are strongly tinged with their own emotion. 
Wordsworth r^arded this as the distinguishing mark of a 
poet who is " a man pleased with his own passions and voli- 
tions, and who rejoices more than other men in the spirit of 
life that is in bun ; delighting to contemplate gimilaT vohtiims 
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and passions as manifested in the goings-on of the Universe.” ■ 
The following lines of Cdeiidge though suitable for descriptive 
verse may, as he points out, by a slight alteration of rhythm 
be r^[arded as prose : 

" Behold yon row of pines, that shorn and bow'd 
Bend fr^ the sea-blast, seen at twilight eve.” 

Yet the same image ' will rise into a semblance of poetry if 
thus conveyed ’ : 

“ Yon row of bleak and viaonary pines, 

By twilight-ghmpse discerned, mark I how they flee 
From the fierce sea-blast, all their tresses wild 
Streaming before them." 

Though this metrical experiment is only a ‘ semblance of 
poetry ' 3ret it serves to illustrate the magical transforming 
effect of empathy.’ It is important to realise that whilst 
the origin of these feelings is in ourselves and they are read 
into nature by a translation from our own consciousness it is 
nevertheless erroneous to suppose that the process is a 
deliberate one. Rather, such emotions and volitions, as 
Wordsworth says, are directly discerned in the objects as soon 
as they are perceived and they are seen at once as endowed 
with a life of feeling similar to our own. How little conscious 
purpose has to do with empathy may be inferred from the 
fact that it is coeval with humanity, being the basis of universal 
primitive animism. Neither can time wither it nor custom 
stale its freshness, since the capacity to perceive in this manner 
is the supreme form of aesthetic intuition. 

Approaching the matter from an entirely different stand- 
point, Dr Jung has observed that in some cases of mental 
disease there is an exaf^ierated intensity of feeling and in 
others extreme apathy. In normal persons, too, we may trace 
the existence of similar psychological t3rpes characterised by a 
predominance of feeling and of abstract thought respectively ' 
The libido or ^lan vital urges the individual to respond to the 
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world in one ot other of these ways. " The one who feels 
his way transfers himself to some extent to the object ; whilst 
the other withdraws himself from the object to some extent, 
or pauses before it and reflects about it. The first is called 
the extroverted type, because in the main he goes outside 
himself to the object, the latter is called the introverted type, 
because in a major degree he turns away from the object, 
withdrawing into himself and thinking about it." In extreme 
cases the one limits himself to observation and reflection, the 
other to feeling. The latter finds aesthetic satisfaction in 
empathy whilst the former, as in the case of Mr Russell 
previously quoted, discovers beauty in the rigidity of abstract 
law. Empathy is the result of warmth of passion which is 
carried over into the object in tffder to assimilate it or pene- 
trate it with emotional values. Abstraction on the other hand 
despoils the object, even when it is organic, of living qualities 
and grasps it by purely intellectual thought crystallised and 
fixed into the rigid forms of universal law. In fine, the intro- 
vert abstracts from the object and deals with it by concepts 
concentrating upon the inner world of thought, whilst the 
extrovert goes forthwith to the object and feels himself 
into it. 

This instructive and useful distinction of psychcflogical 
types has been expanded by its author into a large volume 
with elaborated detail thereby robbing it of much of its value. 
For he has attempted to shew that practically every twofold 
distinction between human beings that has ever been made, 
and their name is legion, ultimately reduces to a difference 
between mtroversion and extroversion. For instance. Pro- 
fessor James drew a distinction between the temperaments of 
philosophers whom he described as tender-minded and tough- 
minded respectively, the former being rationalistic, intellec- 
tualistic, idealistic, religious, etc., in contrast with the latter 
who are empiricist, sensationalists, materialistic and irre- 
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ligioos. The philosophers of tender-minded temperament are 
only interested in inner life and spiritual things whilst the 
tough ones lay most stress on material things and objective 
reahty. Bat it is absurd to call the tender introverts and the 
tough-minded extroverts as Dr Jung does, seeing that in all 
essential respects idealists and religious-minded persons are 
more alrin to the poets by virtue of their characteristic 
empathy; and the poet, as we have seen, goes out to the 
ol^ective world to endow it with living reality. 

The experimental study of sesthetic appreciation confirms 
the existence of four difierent modes of perception to which 
we have been led by the examination of various universal 
forms of language. Before an object can be appreciated, 
whatever its nature, its meaning must be grasped, and it is 
dear that for experimental purposes a work of art, such as a 
picture or a musical composition, is far too complex. Eiqieri- 
mental work has accordingly been confined, in the first place, 
to the simplest material, such as colours or tones, but the 
results, as far as music is concerned, have been verified by 
dealing with finidied compositions.* By presenting single 
colours or simple colour combinations to different persons, 
and recording their comments, Mr BuUough has shewn that 
different people range themselves under one or other of four 
non-exdusive classes. These represent differences in the 
attitude of the subjects towards the colours, in that th^ 
apperceive them and other sesthetic objects from different 
aspects. As with all other mental differences rigid divisions 
between the t37pes or classes do not exist since the majority 
of individuals belong to mixed types, but shew a tendency to 
a more consistent adherence to one of them. Such differences 
of adaptation to an object form the foundation on which all 
sesthetic experiences are constructed. Ultimatdy the differ- 
ence sidaptation rests on the temperament and personality 
of the individual and, to a lesser extent, on his momentary 
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mood. Thus the appreciation of aesthetic values touches 
the very core of human individuality. The tjrpes of percep- 
tion distinguished by Mr Bullough, which should be compared 
with our language t3rpes, are here set forth roughly in the order 
of their aesthetic worth. 

(a) The Objective type 

Persons belonging to this group primarily emphasise the 
purity of a colour or a tone, its brightness, saturation, poor- 
ness, etc., and they have a tendency to compare it with some 
standard of purity Their appreciation, in so far as it can be 
said to exist, for their attitude is almost extra-aesthetic, is 
intdlectual rather than emotional. They are the most 
critical but the least appreciative, and adopt conformity with 
some standaird as their reaison for aesthetic valuation. The 
critical attitude seems to interfere with the free flow of 
i magination. 

(b) The Subjective or Physiological type 

Persons of this class refer to the stimulating, soothing, 
exciting or temperature aspects of the object. A colour or 
tone produces organic and affective changes in them, amd so 
they call it warm, cold, depressing, exhilarating, and so forth. 
For the same reason they sometimes complain that the colour 
is glaring or trying to the eyes, or that a tone is piercing or 
makes them shudder, or appealing and makes them sad. 
It may be thought that these effects are due to suggestion or 
association, but this is n^tived by the observation that 
whilst red, yellow and orange are described as warm colours, 
red is always the warmest, whereas if the effect were due to 
association with the sun we should expect yellow or orange 
to be the warmest. Mmeover those who take the associative 
attitude are not necessarily sensitive to the temperature 
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There are other emotional states and moods, such as 
repose, feelings of desolation, or even m3rstical feelings which 
are t}rpical of the present attitude. And finally there are 
certain conative efiects or active endeavours to interpret 
what IS presented, the subject being dissatisfied until a 
meaning is found. 

(c) The Assoctative type 

This variety is common enough, being the type which in 
the sphere of language creates similes. Such persons, on 
being faced with an aesthetic object, promptly and unconsciously 
pass to associated things. A colour suggests a sunset, a land- 
scape a storm at sea, and so on, whilst a tone may recall a 
sjmiphony, a church service, the face of an absent friend, and 
a host of other associations immediate or remote. It may 
happen that the associations are sjnnbohc, a musical note 
suggestmg looking through a misty veil, or a narrow streak of 
light streaming m a particular fashion ; and this kmd of 
association shades o£E into synaesthesia or coloured hearing, 
where every tone has its distmctive tmt. Just as with some 
people every vowel is coloured The poet Heine had a 
sim ilar faculty m a peculiarly marked degree. He speaks of 
the " gift of seeing with every note which I hear its correspond- 
ing figure of sound and so it came that Paganim, with every 
stroke of his bow, brought visible forms and facts before my 
eyes ; that he told me m a musical picture-writing all kmds 
of starthng stones , that he juggled before me at the same 
time a show of coloured Chinese shadows." Finally there is 

(d) The Character type 

Subjects belonging to this class tend to personify the 
colour or tone. They perceive m them characteristics which 
in the case of a human being would be called his mood, tempera- 
ment or character. A colour or tone may be described by 
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them as insipid, stubborn, jovial, energetic, gentle, solemn, 
grotesque, fidgety, etc. Persons belonging to this class, cm 
the whole, agree remarkably well m the characters they assign 
to the same colour or tone, thus shewing that the phenomenon 
is not due to associaticm. They agree for instance in perceiving 
a temperamental contrast between red and blue and colours 
containing these tints Red is described as sympathetic, 
affectionate, and its character is open and frank, whereas 
blue is reserved, distant and unsympathetic. The origin of 
this type is to be sought in empathy, a projection mto the 
object of affective characteristics which are essentially human. 
But it must not be supposed that the projection is a conscious 
process, or that the subject recognises that the characters are 
transferred. No sooner is the object perceived than the 
character aspect is evident and f/tere. The case is exactly 
analogous to the perception of distance by vision which smce 
Berkeley’s day is regarded as havmg its origm in muscular 
and tactile sensations , nevertheless no sooner do we open 
our eyes than we see the distance of any object m our neigh- 
bourhood On occasions it may happen that an object is 
perceived as solemn or melancholy at a time when the per- 
cipient himself is jovial and gay, when it would be palpably 
absurd to talk of consciously projecting his own mood As 
previously observed the tendency to r^ard asthetic objects 
from their character aspect is the same as that which produced 
animism amongst the primitives, and is the diatinginshing 
mark of poetic insight. To asoibe such a faculty to a con- 
scious translation of feelings is totally to miss its significance. 
Its essential feature is a mystical discernment of identity with 
oneself in the object, which gives rise to a peculiar emotional 
response leading to qmipathetic understanding. Artists who 
belong to this class have no abstract preference for any parti- 
cular ‘ subjects ' ; all may be beautiful in their eyes. Some 
indeed do not hesitate to assert that the character aspect 
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alone is what art should seek to display. " Character is the 
essential truth of every natural spectacle whatever, beautiful 
or ugly," said Rodin, " it is the soul, the feeling, the idea 
which is expressed in the traits of a face, the gestures and 
actions ot a human being, the tints of a sky, the line of a 
horizon. Now for the great artist everything in nature 
exhibits some character : for the uncompromising sincerity of 
his observation penetrates mto the hidden sense ot everything.” 

Whilst the objective type is determined, as was said, by 
conformity to some standard in accepting or rejectmg a work 
of art, the character t}rpe are gmded in their judgments by 
sympathetic resonance with it and are therefore likely to be 
the least critical but the most appreciative. This must not 
be interpreted to mean that the study of the highest standards 
of art can be neglected m aesthetic education since the con- 
templation and reverence of these is the surest way of stimu- 
lating the finer perceptions. For the great artists m strivmg 
after ideals have revealed the character aspect to less discern- 
ing minds. Doubtless this is what Rodin intended in his 
testament to young sculptors when he admonished them to 
study diligently the great masterpieces " Love the masters 
who preceded you with devotion Bow before Phidias and 
Michael Angelo. Admire the seremty of the one and the 
fierce anguish of the other. Admiration is a generous wme 
for noble souls." *■ As smcere admiration can only come as 
the result of perfect understanding and familianty those 
teachers are justified who strive to inculcate at an early age 
the great masterpieces of hterature so that the pupils practi- 
cally know them by heart and have them as a permanent part 
of their mental structure. 
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PSYCHICAL DISTANCE 

It is said that the best descriptions of mountain scenery 
have been written by those who are not mountaineers. 
Certainly support is lent to this view when we consider that 
Raskin, who has given some of the noblest descriptions of the 
Alps in hterature, regarded mountaineering with haughty 
disdain, and Kipling in Kim has invested his descriptions of 
the Himalayas with a feelmg for the infinite far to seek in 
those who have tried to dimb Everest. Doubtless the recol- 
lection of the physical effort and the dangers involved in 
climbing great heights is a bar to the detached view necessary 
for aesthetic contemplation, for an indispensable condition 
for all appreciation is such cutting loose or release from the 
practical standpoint. Thus a thunderstorm on a summer 
night appears beautiful if we can ignore its possible destructive- 
ness and contemplate simply the vivid effects on the landscape 
lit up by momentary violet flashes of sheet-lightning. By 
eliminating the practical attitude and adopting a completely 
disinterested standpoint the experience is brought to the 
sesthetic focus and given what has been called ' psychical 
distance.' Such an attitude is closely alrin to the attitude of 
play, and may develop out of it. 

The remarkable success of the Play Way method of 
teaching literature shews the importance of this attitude in 
developmg appreciation. It has been conclusively shewn 
that for bo3rs imder ten years of age the dramatising of tradi- 
tional ballads and for those over ten the acting of Shakespeare's 
plays with aU the joyous freedom of play is the most efficient 
means of securing aesthetic appreciation. Schoolboys have a 
special power of projecting and imagining themselves as 
characters seen and heard,** and this faculty, rendered definite 
by acting, enables them to get that insight, vision or mtuition 
into character which is the essence of dramatic art. Moreov^ 
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the elimination of the school atmo^here obtained by having 
the pla3rs performed in a specially adapted room helps to 
secure the * distance ' experience As in other arts a troe 
feeling for drama can only arise out of the trial practice of 
the art. If the objection is made that school is meant for 
work it may by pointed out that by the Play Way boys under 
fifteen years of age have been led to understand and appre- 
ciate Shakespearean tragedy in a manner incredible to peda- 
gogues who do not realise that a play is meant to be acted. 
Although the attitude of detachment from practical considera- 
tions is essential it must not be supposed that aesthetic apprecia- 
tion consists in taking an impersonal view Rather, it is a 
peculiar kmd of personal relationship with the object often 
highly emotionally coloured, but the personal character of the 
relation has been ‘ filtered ’ or cleared of its practical concrete 
nature. Esthetic mtuition is diametrically opposed to any 
sort of practical appeal In drama, for example, the charac- 
ters " appeal to us like persons of normal expenence, except 
that that side of their appeal, which would usually affect us in 
a directly personal manner, is held in abe3rance." Such 
detachment, however, must not be too great or the artistic 
effect is apt to be lost. Both m appreciation and in artistic 
production what is required is " the utmost decrease of dis- 
tance without its disappearance ” This concept of ' distance ’ 
serves to make clear the distinction between the agreeable and 
the beautiful in art. The agreeable is a pleasure which has 
not been cut loose or distanced from our practical mterests ; 
its centre of gravity lies m the self, udiereas the centre of 
gravity of an aesthetic experience lies in the object For 
this reason the consideration of pleasure is as foreign to the 
aesthetic appreciation of a work of art as the question of its 
money value since ' distance ’ raises the work of art out of the 
realm of practical systems and ends. In the attempt to drive 
home the importance of this conception of art to his genera- 
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tion, Whistler with his usual directness and emphasis insisted 
that art should stand alone and appeal solely to the eye or ear. 
It must not be confounded, said he,** " with emotions entirely 
foreign to it, as devotion, pity, love, patriotism and the like. 
All of these have no kind of concern with it ; and that is why 
I insist on calling my works ' arrangements ’ and ‘ harmonies.' " 
Allowance being made for the exaggeration of missionary 
zeal this standpoint of the autonomy of art may be conceded. 
But a serious dfficulty arises when the question of the relation 
of art to morality is considered It would be vicious to mam- 
tain that morals like emotions can be distanced, yet there have 
not been wanting those who believe that art is outside the 
realm of morality. Nothing could well be farther from the 
troth, yet the view is one which has frequently been found to 
appeal to immature minds ; and modem teachers of literature 
anxious above all things to stimulate the imagination and 
arouse appreciation sometimes fall mto the same error.** 
But there can be no holidays from morality even m imagina- 
tion. In hterature the blimder arises from a failure to dis- 
tinguish between two distinct things, namely the moral poiftt 
of view which is an oiganic part of the artistic conception 
and a morality imposed upon it from without. " It is clearly 
a mistake,” sa)^ Drinkwater, "to suppose that moral judgment 
did not come within Shakespeare’s scheme. Every one of 
his plays from the dark and terrible pity of Lear to the light 
and gracious revelry of Twelfth Ntght is charged with moral 
judgment, but it is a judgment that is strictly complementary 
to the action of the characters within the play, and as organic- 
ally a concern of the poet's creative function m the play as 
are the characters and actions themselves. In other words 
the moral judgment becomes mevitably a part of life itself, 
and is an altr^ther profounder thing than a merely abstract 
moral point of view." ** Drinkwater rightly maintains that 
in respect of making morality an mtegral part of poetic creatimi 
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instead of fitting the latter into a prearranged scheme the 
Shakeqjearean era was definitdy superior to the Victarian ; 
and the reaction against the later conception has led some 
modem poets and teachers to the absurd misconception " that 
supposes it to be outside poetry’s function to have any moral 
purpose whatever.” He shews that it is the chief glory of 
Elizabethan poetry to be intensely concerned with moral 
consequences which flow inevitably from the poet's conception 
of life. And though Milton in constructive grandeur and 
poetic imagination is on the same level as Shakespeare yet in 
seeking to " justify the wa}^ of God to men,” he would have 
risked the integrity of his art but for the supreme intensity 
of his moral conviction. So far from dramatic art (and the 
same is true of all literature dealing with humanity) being 
outside the realm of moral judgment it only justifies itself 
when its moral character develops inevitably as it grows, 
being an essential feature of its creation. 

APPKECIATION OF MUSIC AND LITERATURE 

The existence of the various perceptive types was demon- 
strated originally for what may be called the alphabet of the 
arts It is interesting to learn that Dr Myers found that in 
listening to music as one would in a concert hall the same 
tjpes were displayed The subjects who took part both in 
the experiments on tones and in listening to the more comjflex 
material of musical compositimis (played on a gramophone) 
judged the material from the same aspect in either case. 
With the more cmnplez as with the simpler material hardly 
any person was of an absolutely pure type, and moreover 
different kinds of music evoked different aspects m the same 
person; so that even for the same individual there are different 
wajn in which music may be appreciated. The ordinary 
person, in Ustening to music, has assodatkms which may aid 
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his appreciation, provided that such associations blend with 
or melt into music, whilst this associative aspect is absent in 
the unmusical 

Those who are predominantly of the subjective 15^)6, sur- 
rendering themselves to the sensory, emotional and conative 
effects produced on them, may derive pleasure from the musical 
composition, but they fail to appreciate its beauty. If, 
however, the emotions can be ‘ distanced ' they may appear 
not merely agreeable but beautiful. 

The impossibihty of complete separation of the types is 
wen shewn by the observation of tedmicany trained musicians. 
These were found to adopt the objective attitude which, it 
win be remembered, is that taken by unmusical persons with 
r^ard to tones But in the case of the musicians this aspect 
is artificial, and is evident only because the others have been 
suppressed, as is diewn by the observation that when taken 
off their guard the character aspect emerges, having been 
there aU the tune but inhibited by then cntical attitude m 
the experiments 

In describing ' empathy ’ we saw that the poets enjoyed, 
as it were, a mystic insight into nature’s moods, and it is 
probably the case that all appreciation of beauty has m it 
some touch of msrstical character. Despite this there is no 
doubt that appreciation can only be developed by suitable 
training. Many schools in England now include in their 
curriculum lessons on musical appreciation and by help of 
the gramophone and wireless installations all may do so m 
the absence of an executant. Short preliminary discourses on 
the distinctive work of some composer are given and subse- 
quently illustrated by the music A word or two prior to 
each composition on its structure, the use of different instru- 
ments, the way the effects are obtained, etc., has been found 
sufficient to lead boys to take an intelligent and cultivated 
interest in the best music. Such lessons given once or twice 
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a week and spread out over three or four years are sufficient 
to introduce the pupils to all the best music and lead them to 
prefer and enjoy it. For in the realm of art the good tends to 
eliminate the bad. When the pupils are encouraged to per- 
form the music themselves the results in the hands of an 
enthusiastic teacher are most striking, shewing that the ability 
to appreciate the finest music is very widely if not universally 
spread. Mr C. T. Smith, working in one of the worst districts 
of London in an elementary school with no previous tradition 
either in the home or the school, has demonstrated that 
children under fourteen years are capable of appreciating 
and even performing grand opera. •• His course lasts six years, 
and the time devoted to music is not greater than that in 
other schools It begins with folk dances and song, and pro- 
ceeds according to the historical development of music ; 
the technique of oratorios and operas and the values of the 
various instruments being carefully studied in detail. " An 
incident in the experiment was the production by the children 
of a grand opera, viz. Gounod’s 'Faust,' the recitatives practic- 
ally without ' cuts ' and the choruses in four and occasionally 
five parts.” The children also performed “The Magic Flute” 
and read Wagner at sight with great enjoyment. It should 
be added that the course involves an elaborate study of 
technique and a detailed explanation of the varieties of musical 
composition and the points to be looked for, since Mr Smith 
believes " that the appeal of the best music is intellectual 
rather than physical ... it must be understood by the head 
as well as the heart ; and the knowledge necessary for such an 
appreciation must be taught ” There is no doubt that his 
results justify his method and the genuineness of the apprecia- 
tion is evidenced by the fact that several parents in the 
district replaced their music-hall gramophone-records by 
records of first-rate music, owing to the pressure of their 
children. Good art universally tends to drive out bad. 
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There is no reason the composition of simple melodies 
should not form a part of the ordinary school programme in 
music ; and there is no doubt whatever that such composition 
is a first-rate means of stimulating the understanding and 
appreciation of the best music. If it be objected that the 
results of such attempts at composition are bound to be worth- 
less the reply may be made that pupils are universally expected 
to compose in language and that this is regarded as essential 
to understanding and appreciation. Moreover, children in 
Welsh sdiools are tau^t to compose in music and the results 
justify the attempt. The outline of the procedure may be 
learnt by consulting a pamphlet by Sir Walford Davies on 
melody-making.*^ The basis of the method is the explanation 
of the structure of mdodies beginning with scales, chords, 
rh3rthma, etc., and proceeding by the analysis of adventure 
(the first thought) balance and cadence, all illustrated 
examples from the great composers. Experience has 
shewn that children under fourteen are capable, after 
such a course, of composing simple and enjc^ble 
melodies. As was said ineviously, the best mtroduction 
to the enjoyment of the fine arts is the trial practice of 
them. 

In the realm of literary appreciation some excellent work 
has been performed both with primary and secondary school 
children. The work of Mr Lambom in a primary school in 
Oxford, and that of Mr Caldwell Cook in the Perse School, 
Cambridge, are of first importance in this connection, and have 
given a new turn to the teaching of English. Their books 
should be consulted for the methods they employ in stimulat- 
ing a taste for literature.* It needs to be stated, since it is 
apt to be overlooked, that both these teachers by no means 
neglect the more scholarly and formal parts language study, 
but their astonishing results are due to the fact that the 
emphasis is not placed on them ; they are but a means to the 
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aim of cultivating appredaticm and creative expression. 
Mr Lambom, indeed, believes that as far as poetry is concerned 
there is a mystic insight necessary to perceive the beauty 
which caimot be intellectually explained. And although he 
thinks that explanations are only permissible when they 
increase enjoyment he by no means n^ects the thorough 
study of stanza forms, metre and rhyme. He has good 
exercises for developmg the power of word description, the 
pupils being set to describe some scene and the result is judged 
by the ability of the class to recognise the exact place 
described. The use and abuse of simile and metaphor are 
also taught by employing them, and the children are encouraged 
to take similes and compress them into metaphors. Other 
figures of speech are learnt by studying the effects produced 
by them m good poetry and by original exercises founded on 
these Similarly, rhjmie arrangements and stanza forms 
together with the whole architecture of verse are carefully 
studied, and writing in verse forms make these a delight to 
the children. Exercises in verse properly conducted compel 
bojrs to discriminate nicer shades of meaning, to weigh values 
and m fact to get a ‘ feeling ' for correct language. Rhjdhm 
is emphasised and practised in its varieties and the bojrs are 
made to feel the distmction between rhyme and assonance. 
As the results of the original exercises in verse and prose have 
now been published, it is urmecessary to do more than refer 
to them here But it is important to note that these teachers 
believe " that poetry, its rhythm, its music, its imagery, its 
figures of speech, are instmctive in children, that they have a 
natural appetite for them, and an intuitive gift of using them. 
... I suggest that children [under fourteen] can express 
themselves better in verse than in prose." •• The conclusion 
of the whole matter is that the thorough study of form, in so 
far as it IS undertaken for the purpose of a.ssisting creative 
expression in verse, is the most effective means of securing 
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appreciative enjoyment of poetry. And the method is the 
Play Way. 

No doubt in the pre-adolescent stage of a pupil's career 
the imagery of poetry is an essential factor in securing apprecia- 
tion. But for later stages its importance is greatly overrated. •• 
It is only in a limited kind of poetry, where the meaning is 
largely embodied in the imag^, that the arousal of images in 
the mind is an aid in appreciation. Just as with music, 
however, such images must fuse completely with the poet’s 
meanings, and this fusion must be unconscious if appreciation 
is to be aroused If the images are isolated and refuse to 
blend they may be a positive hmdrance to enjo3mient. Any 
deliberate attempt to awaken unagery apart from that which 
develops spontaneously as the poetry is read or heard, as is 
sometimes done in class teachmg by emphasising the images, 
is apt to defeat its own purposes and to interfere with appre- 
ciation. There is no reason to suppose that, for older pupils 
at all events, poetry whose meaning is mainly dependent on 
imagery is easier or more enjoyable Anything, in short, 
which obstructs the easy flow of a literary work militates 
against the aesthetic attitude Not only is the unified emotion 
destroyed, but more important still the sense of rhythm is 
baulked. So subtle is the effect of the rhythmical unity of 
emotional mood and thought that some of the best teachers 
of literature refuse to give any explanation of poetry at all ; 
but, having sdected a piece withm the comprehension of the 
class they trust to good reading in order to awaken apprecia- 
tion. They maintain that any intervention of the teacher 
between the poem and the pupil for the purpose of explaining 
allusions, linguistic or historical, or arousing images, destrojrs 
the artistic unity and prevents the adoption of the aesthetic 
attitude 

The author of this book has made an attempt to investigate 
the various factors which influence the appreciation of poetry 
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amongst adults. A number of selections from a classical 
poet were given one at a time to each of the thirty-seven 
University graduates,** who were asked to say simply whether 
they thought each piece, considered by itself, to be good, 
bad or indifierent. No indication was given as to the name of 
the author, nor was it suspected hy any of the persons who were 
examined. Some time afterwards the selections were again 
presented to the students and they stated in detail what 
affected their likes or dislikes. Those who had graduated in 
literary subjects shewed a marked tendency to admire the 
extracts which appealed to their sense of rhythm. Nine men 
and six women were influenced in their appreciation partially 
or wholly by the imagery suggested by the verse ; and of the 
men, delight in the images themselves was the real ground of 
preference in only four cases. In one of these latter persons 
the imagery gave rise to feelings which were felt to be con- 
gruous with the feeling uoused by the poem so as to blend 
easily with it, and this fwliiig was the basis of his enjoyment. 
Four men and two women admired certain poems on account 
of the associations called up, and m every instance the sights 
or sounds evoked were similar to those described by the poet, 
so that complete fusion was possible. The appreciation of 
the remaining subjects was influenced by linguistic or emo- 
tional factors difficult to disentangle from each other. 
Amongst the linguistic elements determining appreciation 
were apt or striking metaphors or similes, appropriateness of 
the language, energy of phrasing, clearness and smoothness 
of expression, the music and beauty of the words. The 
emotional appreciation was variously described as a feeling of 
exaltation, a sense of grandeur, pleasing unity of sound and 
idea, emphasis on passion without loss of harmony, sincerity 
ot the poet’s love of nature, complete sympathy with his 
emotion — all these were recorded by women. The men were 
mostly affected by the crescendo or diminuendo of passion. 



EDUCATIONAL PSYCHOLOGY 


*70 

the working up to a climax and the gradual fall, sympathy 
with the poet's emotion, smcerity and truth of expression ; 
and in one case by pure pleasure which increased at each 
reading without any specific reason. On the whole the depth 
and intensity of emotion appeared, in these students, to be 
less amongst the women than the men. 


RHYTHM 

We have seen above that a literary training tends to influ- 
ence appreciation by developing a sense of rh3rthm Now, 
the rhythm of poetry, music and the other arts is an essential 
factor in the subjective adaptation to artistic values on which 
aU appreciation ultimately rests. Nor is this to be wondered 
at when we consider that the external influences of nature 
which affect life are rhythmicaL Seasons and tides, spnng- 
time and harvest, night and day, occur in periodic alternation 
producing a rhythm of respmisive movements in the organic 
world. And superadded to these externally imposed rhythms 
there are innate rh3rthmic activities peculiar to each species 
so that the very daisies of the field which close their petals at 
nightfall continue to do so periodically when deprived of 
external stimulus. Even the inhabitants of the depths of 
the ocean, far removed from all external influences di^lay a 
phjrsiological periodicity in their vital acts. Not only is 
the organism as a whole rh3rthmical but the various parts 
carry on their separate functions as breathing, heart-beat, 
walking, each at its own characteristic periodic rate. And 
the sucldng of the new-born child involves the accurate co- 
ordination of muscular movements of expansion and con- 
traction in a definite rh}rthm, timed to correspond with the 
gets of swallowing. The essentially rhythmical nature of 



RHYTHM 


a7i 

vital activity is discerned most dearly when we turn to the 
functions of the nervous system. Thus certain reflex actions 
occur in periodic series independently of the nature, the rate, 
or the intensity of the stunuli ifdiich evoke them; and 
diould the stimulus be continuous the rhythmic character of 
the response is nevertheless unaffected. In short, nervous 
activity proceeds according to its own rhythmical laws whilst 
the external stimulus is not a determinant but simply a call 
to action. 

Voluntary attention, too. is not a continuous function, but 
tends to be iii3rthmical In the last resort then our experience 
of rhythm rests on our nervous and mental constitution. 
Life is rhythm. Sequences of acts of attention yield accentua- 
tion. thereby breaking up the most monotonous series of 
sounds, such as the beats of a metronome, into regular group- 
ings.** Each person is possessed of a vital tempo based on the 
periodidty of his vital functions, and it would seem reasonable 
to suppose that the rhythm of art must in some way ernre- 
spond to the vital time measurle. The nature of the corre- 
^ndence, however, is very obscure and stands greatly m 
need of further careful investigation. There is a dose relation 
between vital tempo and temperament or at any rate between 
tempo and mood. Thus, Vernon Lee has compared listening 
to the " Ring " with finding oneself in a world where the time 
unit is bigger than our own, owing to the extreme slowness of 
Wagner’s vital tempo, whereas in listening to such an opera as 
"Carmen ’’ the mind is made to work quickly, due to the incom- 
parable briskness of the rhythm and phrasing. In the former 
case one feels slothful and in the latter braced to imminent 
action. So there are persons who have temperamental pre- 
ferences for artists who are endowed with a similar vital tempo 
to their ovm and to whom, therefore, they are prepared easily 
to respemd. But this view of a temperamental correspond- 
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ence has been diaUenged and it is maintained that the delight 
of artistic contemplation is due to subtle changes of rhythm 
involving departures from one’s vital tempo Art selects and 
emphasises. In a dramatic work such as “ Macbeth ” the 
rhythm of actual life is departed from, owmg to the exigencies 
of the stage ; there is further the music of the verse varied 
by lyrical digressions which introduce changed rhythm, and 
so forth. These digressions ot departures from vital rhythm 
are. it is asserted, the chief sources of our emotional enjoyment, 
which comes from the novelty of adjusting ourselves to changes 
skilfully introduced by the artist. Whatever view may 
ultimately be taken of the relation of the rhythm of art to 
vital tempo it is clear that the appeal of poetry is a call to the 
inmost depths of our nature. The metre may be regular or 
irregular, accented or unaccented, but the one essential 
feature is the rh3rthmic experience and its artistic unity with 
the underlying thought. Use may be made of the dependence 
of rhythm on muscular movement by teachmg bojis under 
fourteen to express the rh3rthm of poetry by waving short 
pomters held in the hand accompamed by swaying motions of 
the body. By such a course of “ stick wagging ” it has been 
shewn that the most subtle rhythms can be delicately expressed 
and felt** 

To M Jaques-Dalcroze belongs the credit of developing 
a new and beautiful system of rhythmical education. As a 
teacher of music he was impressed with the fact that no 
amoimt of auditory training, however closely accompanied by 
finger exercises, gave the capacity for estimating exactly 
variations of time and rhythmic groupings which are essential 
to real musical feeling. For “ musical sensations of a rhjrthmic 
nature call for the muscular and nervous response of the 
whole organism." Hence he developed a system of special 
training, happily called eurhythmies, designed to effect a co- 
ordination of muscle and nerve in all parts of the body ; to 
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harmonue mind and body. He is convinced, and the above 
discussion shews that he is right, that it is only by means of 
movements of the whole body that we are able to perceive 
and appreciate rh3rthm.** The training in earh3^thmics is a 
snccessfnl attempt to express all the nuances of time — allegro, 
andante, etc., and all the nnances of energy— /orfo, crescendo, 
etc., in movements of each and all parts of the body. It is a 
special s3rstem of musical gymnastics by means of which 
sound rhythms are transposed into plastic rh3dhnis of move- 
ment. After a year’s rhythmic training the pupil’s sub- 
consdous mind responds unhesitatingly to any variety of 
rh3rthm ; he develops, as it were, a limb and trunk speech, 
resulting in a bodily /eeUng of rhythm. Such training is 
distinguished from other forms of gymnastics, not only by 
being a part of musical education but by its aesthetic value in 
developing a form of bodily expression which realises the 
Platonic ideal of physical combined with intellectual culture 
to produce harmony of the soul. In the words of M. 
Dalcroze, " Rhythmics aims at the bodily representation of 
musical values, by means of a special training, tending to 
muster in ourselves the elements necessary for this representa- 
tion — ^which is no more than the spontaneous extemalisation 
of mental attitudes dictated by the same emotions that animate 
music. If the expression of these emotions does not directly 
react on our sensorial faculties, and produce a correspondence 
between sound rhythms and our physical rhythms . . . our 
plastic extemalisation will become mere imitation. It is this 
that distinguishes eurhythmies from the old system of callis- 
thenics, Tniiciral drill and Hanring ” 


s 



CHAPTER XI 
MENTAL TESTS 

Ongin of the Testa — Steadardislng the Tests — Mratal Ratio— Revisioiis 
of the Tests— Mratal Growtik — ^Ability and Attammenta — Distn- 
bntion of Intelligeiioe — Gioap Tests — Some Objectiona — ^What is 
Int e l li ge n ce ? 

ORIGIN OP THE TESTS 

Mental tests of the type discussed in this chapter have been 
widely used in recent years for a variety of purposes ; to 
distinguish the lower levels of intelligence, to discover the 
causes of juvenile delinquency, to select children for transfer- 
ence from one grade of school to another, in some cases in 
order to select candidates for Universities and the Civil Service, 
and to give vocational guidance. In order to estimate the 
value of such tests some knowledge of their origin is essential 
as otherwise their application may be misconceived. In the 
year 1904 the Minister of Public Instruction in France 
aj^inted a Commission to inquire into the trainmg of mental 
defectives Mons. A Bmet and Dr T. Simon, two French 
p^cholc^ts, set to work in order to establish a griantifir 
diagnosis of grades of inteUigence below the nor mal Up to 
that time three grades of inferiority had been recognised, 
mental defectives, imbeciles and idiots. Further, idiocy had 
been distinguished from dementia arising at puberty, which was 
not necessarily permanent. The French have always been the 
pioneers in the investigation of mental disease. Two French 
I^ysidans whose work we considered eailier,Dr Itard and his 
brilliant pupil Dr S^guin, laid the foundations of the ednca- 
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tional treatment of mental deficiency. The latter published 
a treatise on idiocy in which he put forward the results of 
his observations : “ Man being a unit is artificially analysed 
fOT the sake of study, into his three prominent vital expressions, 
activity, intelligence and will. . . . The predominance of 
any of these functions constitutes a disease ; their perversion 
leads to insanity ; their notable deficiency at birth constitutes 
idiocy, afterwards imbecility, later dementia." » There was, 
however, no accurate difierential diagnosis of such states, 
although suggestions had been made for grading by means of 
the greater or less fadhty in the use of wrads, or by the degree 
of derangement of bodily movements. The classification by 
S3nnptoms was so arbitrary and subjective that no agreement 
was possible. Dr Sollier had proposed a psychological classi- 
fication on the basis of attention, according to which imbecihty 
was to be judged by highly unstable attention and complete 
idiocy by the absence of attention. The chief objection to 
such a means of diagnosis, even if its principle were sound, 
would be the impossibility of measuring voluntary attention 
pa se. Every mental operation necessarily involves atten- 
tion which is the presupposition of all mental life Conse- 
quently, any test of perception, memory, judgment, or any 
other faculty whatever is indirectly a test of attention, but no 
test can be devised which isolates attention. 

Themost fruitful plan for mental testmg was suggested by Dr 
Blin who conceived the idea of examining persons of low levels 
of intelligence by a series of prearranged questions referring to 
such concepts as time, place, number, etc. The questions, 
however, were arbitrarily chosen as no control tests were 
made and the marks assigned to them were purely subjective, 
so that the value of the questions for diagnosis was not great 
nor could comparison be made with the results of other 
observers. The credit of developing the method scientifically, 
by standardising questkms and orders and securing an objec- 
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tive system of evaluating them, belongs to Messrs Binet and 
Simon The new conceptions introduced by them will be 
considered later. Here it is sufficient to emphasise the fact 
that the inception of the idea of mental testing was due to the 
practical need of classifying the lowest grades of intelligence. 

It was thought at one time, that experiments on the acuity 
of sensation would yield a measure of intelligence. Theoretical 
writers also shared in this conviction. Thus Bain * wrote : 
" We can from the outset discriminate, more or less delicately, 
sights, sounds, touches, smells, tastes ; and in each sense, 
some persons much more than others This is the deepest 
foundation of disparity of mtellectual character, as well as 
of variety in likinp and pursuits. If, from the beginning, 
one man can mterpolate five shades of discrimination of 
colour where another can feel but one transition, the careers of 
the two men are foreshadowed and will be widely apart.” It 
is worthy of note that psycholc^ts who regaurd Bain as 
hopelessly out of date, nevertheless hold this very opinion with 
regard to differences of mental imagery ; and there is as little 
justification for the one view as for the other Measurements 
of the ' spatial threshold,' i.e , the smallest distance to which 
the points of a compass must be stretched in order that the 
two points may be distinguished by touch, were made on this 
assumption. It was found, curiously enough, that primitive 
peoples were more sensitive to this kind of test than civilised 
and that the sensitivity varied inversely with the state of 
culture. Other attempts to correlate intelligence with simple 
processes such as visual or auditmy acuity, reaction times to 
various stimuh, rapidity of muscular movements, discrimina- 
tion of colours and tones, etc., have all yielded results either 
difficult to mterpret or conflicting with one another. 

A little reflection should be sufficient to convince anyone 
that acmty or integrity of sensibihty can stand in no direct 
relation to mtelligence. Persons like Helen Keller and other 
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blind deaf-mutes, who lack what might be regarded as essential 
sensations, are nevertheless capable of developing very high 
degrees of intelligence. Again the attempt to estimate the 
level of mtelligence by the accuracy of memory would be 
futile for there is no necessary correlation between mtelli- 
gence and memory, as imbeciles may have good memories. 
Similarly, all single tests seem bound to fail With these 
considerations m mind Messrs Bmet and Simon attempted to 
solve the difficulty by selecting a number of heterogeneous 
tests in order to explore as large a part of mental life as 
possible They produced, in fact, a battery of tests which 
could be aimed at different heights so as to determine the 
intellectual level of the mdividual. So much importance was 
attached by them to variety and number of the tests that 
Bmet, comparing the relative importance of a number of 
tests with a single one, states that he would almost be prepared 
to say . " no matter what the tests are provided that they 
are numerous.” Now, it is obvious that the degree of educa- 
tion of a person will make some difference to his abihty to 
deal with certain tests. Thus a test involving the power to 
calculate will, other thmgs bemg equal, be answered best by 
one who has been taught arithmetic. It would be desirable, 
therefore, as far as possible, to ehminate acquired knowledge 
if a measure of mtelligence is desired and to devise tests to 
discover ‘ mother wit ’ only ; unless indeed the capacity to 
acquire education is part of what is meant by intelligence. 
This ideal method, however, has proved impossible of 
attainment. 

A large number of tests were selected by Binet and Simon 
in igo8 and revised by M. Bmet in 1911 Their idea of what 
is meant by the intelligence which is tested by the tests is 
best stated in their own words, thus, " To judge well, to under- 
stand properly, to reason well, these are the essential springs 
of intelligence." They also include certain other powers. 
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chiefly initiative and " practical sense '' or adaptation to 
novel drcumstances. 


STANDABDISING THB TESTS 

It was pointed out above that any test which is to have a 
diagnostic value must be standardised. We owe to Binet and 
Simon the ingenious device of standardising their tests by the 
ability of normal children to cope with them. This can best 
be illustrated by considering an actual test and the method 
of dealing with it. Suppose a niunber of ordinary children are 
asked whether they know what a butterfly is, and what a fly 
is ; and then are asked to state " In what way are they not the 
same ? " Experiment shews that at the age of 5 years normal 
children are not capable of making the comparison neces- 
sary to distinguish such a simple difference Although they 
know the two thing s quite well, they are not able to under- 
stand in what way the two things differ By the age of 7 
years the transition has been made and about two-thirds to 
three-quarters of normal children are able to make the reasoned 
comparison. In order to make the test more complete and 
fair, three such differences are asked namely between a fly and 
a butterfly, wood and glass, paper and cardboard It is found 
that the majority of normal children of 7 years are able to 
state two out of the three differences. In consequence this 
degree of correctness is accepted and the test is assigned to 
the age of 7 years Normal children of this age have therefore 
tested the test, and if they are a fair nnselected sample of 
children it is assumed that any other normal child of seven 
will be able to supply at least two out of the three differences. 
A separate collection of such tests has been standardised in 
the above-named manner for each age from 3 to 16 jreais. 
In this way the conception of mental age arises; for if a 
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hild answers all the tests up to and including those of the age 
of 7 (say) and not any beyond this point then he would be said 
to have the mental age of seven years. A curious fact has 
been observed which shews the superiority of this experimental 
method over any a priori procedure. Normal children of the 
age of 7 years can state a difierence between two things, e.g., 
paper and cardboard, yet they find it much more difficult to 
say how they are similar to one another, so that the majority 
fail, and the statement of resemblances between common 
things cannot, therefore, be used as a test for this age. 

For the various ages Binet and Simon used a collection of 
tests, involving vanous tasks, such as verbal memory, memory 
of digits, power to understand and carryout an instruction, com- 
parison of length of lines, arranging small weights in order, tests 
of suggestibility and a number of tests involving the correct use 
of language. Having tried all these on normal children they 
then proceeded to use them to test mental defectives, imbeciles, 
etc. In this way it was possible to compare abnormal children 
with normal by tests which were objective and therefore 
impartial and to which a more or less definite value could be 
attached; thus securing a reasonable diagnosis. 

It is necessary to draw a distinction here, the neglect of 
which is likely to lead to serious error. The tests we have been 
describing do not measure mental ability in the same sense 
that a test of skill measures a particular kind of talent ; hence 
we must distingnish between ability and maturity. The 
tests are intended to shew that an individual displays intellec- 
tual activity of a more or less mature type. 

It does not necessarily follow that a child who does weU in 
the tests will certainly acquit himself with credit in school 
work, for the ability to do well in school tasks depends on a 
large number of factors of which intelligence is only one. 
Thus, scholastic abihty demands docility, regular habits^ 
continuity of effort over prolonged periods, and so forth. 
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Snch factors hardly come into the tests at all, and the per* 
sonality of the exammer is usually sufficient to secure maximum 
attention to the task in hand during the short time that the 
tests are being given. 

A distinction must also be made between maturity and 
accuracy of intelligence. Intelligence may be mature without 
necessarily being correct with regard to particular processes, 
owing mainly to lack of mterest in certain directions. Never- 
theless we may agree that, on the whole, want of rectitude in a 
very simple process, provided that we are sure that interest is 
sustained, is an indication of immaturity 


MENTAL RATIO 

In the final rearrangement of his tests Bmet bad standard- 
ised a set of five for most years up to the age of 15 and a final 
set of five for adults. To find the intellectual level of any 
individual he gave the tests in order, and found the extreme 
upper set in the whcde senes which the person could pass with 
but one failure ; beyond this point a credit of one year was 
given for every five tests, chosen from any of the higher sets, 
which were answered correctly. By this method a mental 
age could be assigned to any child. A similar procedure, 
with variations, has been used by subsequent mvestigators ; 
so that we may roughly define a mental age as the ability to 
cope with most of the tests which normal mdividuals of that 
age can deal with, provided that credit is given for successful 
attempts with tests that are usually answered by normal 
persons of a higher age. 

If an mdividual's mental age is divided by his chrono- 
logical age the quotient obtained indicates his level of maturity 
compared with that of normal individuals This number has 
been called the ' intelligence quotient ’ or the ' mental ratio.’ * 
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Thus a child of eight years who has a mental age of 6 has a 
6 

mental ratio of g or 75 per cent, of normal maturity. We 
may, peihaps, say that the mental ratio is a measure of the 
brightness of a child; for one who is above the normal 
maturity for his age would usually be called brighter than the 
average and one below the normal, duU. It is believed on 
the evidence of mental tests that maturity of intelligence is 
practically complete at the age of z6 years ; consequently 
in finding the mental ratio of adults 16 is taken as the denom- 
inator of the fraction for all persons above 16 3rears of age. 
As the rate of progress towards complete maturity is not 
constant but slackens down, it must be remembered that a 
normal individual of mental age 15 is much nearer to one of 
16 than a child of mental age 5 is to one of 6. 


BEVISIOK OF THE TESTS 

The Binet-Simon tests have been subjected to a thorough- 
gomg examination, rearrangement and revision. Two of the 
revised scales are sufficiently noteworthy to be considered m 
some detail Professor Terman of the Leland Stanford Uni- 
versity produced a revised scale called the ' Stanford revision.’ * 
He compared all the tests that had been previously used m all 
countries and included several others for the purpose of experi- 
menting By choosmg schools of average social status, and 
taking all the pupils of different ages m such schools who were 
within two months of a birthday, he examined a thousand 
children between 5 and 14 years selected simply on the ground 
of age. Using the old and some new tests he arranged them 
in sets for each year in such a way that the median mental 
age of the children of each group coincided with the median 
chronological age. If the median mental age at any pomt 
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of the provisional arrangement was too high or too low, the 
location of some of the tests or the standard of marking was 
changed to secure the above result. Some 400 adults were 
treated in the same way ; so that finally sets of standardised 
tests were obtained for each age from 3 years to 14 years and 
sets for adults and ‘ superior ’ adults. The tests, as a whole, 
treated in the above manner are, therefore, arranged so that 
the average mdividual of those examined obtained a mental 
ratio of unity. Each single test within a set was further 
standardised by arranging the children of each age level in 
three groups, thus : inferior with a mental ratio below 90 per 
cent , superior with a ratio above no per cent., and an mter- 
mediate group. The percentage of successes for each test at 
or near the age level was found for all three groups, and if a 
test failed to shew a decidedly higher proportion of passes in 
the superior group than in the inferior it was not regarded as 
satisfactory. 

Not only were the tests standardised but the procedure for 
giving each test was carefully elaborated and the method of 
marking was strictly defined In brief it may be said that the 
attempt was made to standardise the exammation and the 
examiners Ihis rigidity of procedure applied to the Binet- 
Simon tests was found to reduce the mental ages in the lovmr 
part of the scale and to raise them in the upper part, i.e., 
above lo or ii years 

When the mental ratio for the separate age groups from 
5 to 14 years were plotted on a frequency diagram it was 
found that their distribution for each age was fairly sym- 
metrical. The similar nature of the distribution at each age 
suggests that an individual's mental ratio remains constant 
and re-tests of the same children at different ages seemed to 
confirm this, i.e., bright children do not deteriorate nor the 
dull improve. The coeffiaent of correlation between the 
estimates made by teachers and the results yielded by the 
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tests was found to be *48 as measured by the Pearson formula ; 
not a high figure for this kind of work As far as the average 
mental ratios at each age were concerned very little difference 
was found between bosra and girls from S to 14 years. 

The frequency of the mental ratios was not only sym- 
metrical above and below the median but de<3:eased gradually 
on each side, so that there appeared to be no definite dividing 
line between the normal and the mentally defective. Conse- 
quently, the number of mental defectives m any population 
would appear to depend on what particular mental ratio is 
chosen as the standard of defectiveness Professor Terman 
regards a mental ratio below 70 (i e as shewing definite 
feeble-mindedness ; and amongst his thousand cases, one per 
cent, were marked as low as this 

A most scholarly and thorough revision of the tests has 
been made by Dr Cynl Burt who has mtroduced certain refine- 
ments of procedure and analysis based on modem statistical 
theory. He found that in their apphcation to Engli^ children 
the tests required much re-assortment both m the order of 
difficulty and in the age assignments He insists more strongly 
than others that in givmg the tests the exammer should adhere 
with meticulous exactitude to a standardised procedure, 
for the tests are not intended primarily to discover how the 
individual carries out certam op^ations hvt haw he responds 
to certam standardised formuUe. The exammer should 
neither teach nor criticise nor give any clue as to whether the 
answer is correct or not , and further all emotional excitement 
other than encouragement should be avoided as far as possible. 

With these ideas in view careful standardised directions 
for givmg each test were worked out, mainly based on M 
Binet’s procedure but supplemented by that of other competent 
investigators Dr Burt beheves that for English children, in 
the present state of our knowledge, the Bmet-Simon scale 
should be used as far as possible as Binet left it and his revision 
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conaequemtly is very conservative. Hrs procedure is set out in 
detail in an excellent book called Mental and Scholastic Tests 
which should be studied by all who wi^ to use the Binet- 
Simon scale ; and the statistical methods employed are de- 
scribed simply and clearly m his Distnbutton and Relation of 
Educational AbtUltes* 

He examined over three thousand five hundred children m 
London schools, comprising above 2600 normal children m 
ordinary elementary schools, over 700 in mentally deficient 
schools, and more than 100 juvenile delinquents in industrial 
schools, etc. The tests were given to children of all ages from 
3jj to 14^ years and the average percentages of all the children 
at all ages who passed each test were calculated. The figures 
so obtained made it possible to arrange the various tests m 
order of increasing difficulty as estimated by the percentage 
of passes. Now an ideal scale of intelligence would be one m 
which there was equal difierence of difficulty between any two 
tests at all points on the scale, i e , in which all the units were 
of the same size Such accurate graduation is not possible 
with the Binet scale ; but Burt shewed that if the percentage 
of passes is converted into terms of units of standard deviation 
there is a rough equahty of umts between the tests assigned to 
the intermediate ages from seven to twdve An approximate 
scale of difficulty comprising sixty-five tests was accordmgly 
constructed by using these units. 

There are serious discrepancies between Binet and other 
investigators in the assignment of various tests to the different 
ages ; for Burt in companng his age assi gnm ents with those 
of twenty other investigators found that only four out of his 
sixty-five tests were allotted to the same age-group by all of 
them, so that the concept of a mental age is not as precise as 
it is usually supposed to be. 

A very interesting fact was brought to light by this revision, 
namely, that the order of difficulty of the tests is not the same 
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for normal as for defective children. The order varies greatly 
with the nature of the test. Thus the following were found to 
be relatively easier for normal children; scholastic tests, 
especially those involving the use of language and other tests 
of a linguistic kind, scholastic tests whidi axe learnt early by 
normal children such as counting backwards, etc., tests of 
immediate memoiy and tests of reasoning. Whereas those 
vdiich proved to be easier for defectives were tests of sugges- 
tion and general information, such as naming coins and 
common objects, picture tests mvolving description and inter- 
pretation, mechanical counting, simple money tests such as 
givmg change for twopence out of a .shilling by the use of 
coins of difierent value and so on. Consequently, scholastic 
tests turn out to be among the best tests of intelligence ; and 
linguistic disabihties are, on the whole, the Hisfingmshing 
feature of defectives. It will be remembered that some of 
the investigators who preceded Bmet proposed to classify 
the lowest levels of intelligence by defects in the use of words, 
and apparently they were on the right lines although their 
methods were crude Moreover, it would appear that in- 
ability to profit by ordinary school instruction, in so far as it is 
not due to emotional or moral defects, is a clear indication of 
lack of intelligence. The apphcation of the scale to defectives 
3delded the result that they advanced only just over half a 
year in mental age for each chronological year, so that the 
absolute amount of mental retardation increases steadily. 

The extent to which individuals may deviate from the 
average was investigated. Until the age of ten the standard 
deviation was found steadily to increase, approximately in 
arithmetic progression, and to bear a fixed ratio to the mean 
age, i e , the range of variability shewed an absolute increase 
together with a relative constancy. Beyond this age up to 
the time of puberty mental varialnlity continues to increase 
but with diminished rate On the whole, the variability as 



286 EDUCATIONAL PSYCHOLOGY 

measured by the standard deviation, was for all ages from three 
to fourteen about one-eighth of the chronological age. Hence 
the difference between individuals (and this is also true of 
defectives) is larger as the individuals grow older. In 
educational ability which was tested by examinations in the 
ordinary subjects of the curriculum, the standard deviation 
uras discovered to be about one-tenth of the corresponding 
age. AcccHdin^y children appear to be more variable in 
intelligence than in educational attainments 

This conclusion, however, of the greater variability with 
advancing age is by no means to be regarded as dehmtely 
proved. A coefficient of variability may be calculated by 
dividing the number denoting the average performance of a 
group of persons by the standard deviation ; and by means of 
such coefficients we can compare the variability at different 
ages. An examination of the results obtained by different 
observers usmg various sorts of mental tests on normal subjects 
of both sexes yielded the table set out below * It will be seen 
that the period of greatest variability is during the early 
years of childhood and not at adolescence as is often supposed. 
There is on the whole a decrease of variability with advancing 
age. Of course the persons were selected, in that abnormal 
subjects were not examined, and this partly explains the 
results Moreover it is probable that all normal subjects, 
especially at adolescence and later, shew results below the 
level they could attain if an adequate stimulus to do well were 
offered ; so that it is still possible that individual differences 
may increase at adolescence, but there is not sufficient evidence 
at present that tliey actually do so. 

«ge (years) 7 8 9 10 n 12 13 14 15 16 17 18 adu 

coeffiaents 

of 

vanability .4a .36 31 38 38 27 36 .25 .36 .25 37 .31 .3 
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It was stated above that the idea of a mental age was not 
an exact conception. This is further evident from the fact 
that any particular chronological age-group trenches very 
deeply in mental age on its successors ; even in the lowest 
age-groups this overlapping is considerable but it becomes 
greater still in the higher ages ; between the ages of thirteen 
and fourteen the amount of overlapping is as high as 77 per cent. 

The frequency diagram for mentally defective school 
children constructed on the basis of the revised tests consider- 
ably overlaps the diagram for normal children. In general 
intelligence, as measured by these tests, more than half of the 
defective children could be easily matched by children in 
ordinary schools : there is thus no break between the two 
groups Accordingly Burt defines a mentally defective 
child " as one who for inteUigence ranks among the lowest 
one and a half per cent of the school population of the same 
age.” As tested by his scale this was shewn to be equivalent 
to a mental ratio of 70 ; in other words a deficient child is 
backward by three-tenths of his age. The fact was previously 
noted that this mental ratio was found by Professor Terman 
by a less rigorous method. 

We noted that those who rely on mental tests to measure 
intelligence usually assign a mental age of sixteen as the limit 
of growth. A mental ratio of 70, therefore, would be equiva- 
lent to a mental age between eleven and twelve for mentally 
deficient adults. Dr Burt, however, thinks this is much too 
high, for an adult who is not capable of coping with the tests 
or with school work may yet be able to adjust himself to the 
demands of practical life so as to be self-supporting, especially 
in the lower grades of labour. Comparatively httle weight 
should be given to mere mental age as far as adults are con- 
cerned since success in practical affairs makes greater calls on 
other factors such as temperament, emotional stability, 
physique, environment, etc. A mental ratio of 50, corre- 
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sponding to a mental age of eight maybe regarded as the border- 
line for adult mental defideni^. This means, in practice, 
that for the adult population of the country between three 
and four per thousand are defective. 

Using the evidence provided by the revised Binet scale 
together with that obtained the reasoning tests Dr Burt 
concltides that a mental ratio above 115 or 120 in<hcates Central 
school ability at least, and a ratio above 130 or 135 scholarship 
standard for secondary schools. These figures may be com- 
pared with those of Professor Terman who regards ratios of 
no or 120 as indicating ‘ superior intelligence * whilst ratios 
between 120 and 140 indicate * very superior intelligence.' 
A mental ratio above 150 is very rare indeed and Burt has 
never, in aU bis researches, found a ratio above 160 in a Public 
Elementary school, though he discovered a boy of seven years 
with a ratio of 190 in a private school. 

The use of the tests has shed some light on the causes of 
juvenile delinquency. By examining over one hundred 
individuals in industrial schools and other places of detention 
Burt concluded that these potential criminals were technically 
' backward ’ but not ‘ deficient.’ They were retarded by 
nearly two years in general intelligence, but by four years m 
educational attainments. The low estimate for general mental 
level discovered by several observers amongst criminals 
generally is largely to be explained by the educational back- 
wardness of such offenders. For the chief factors in the causa- 
tion of delinquency are, as a rule, mainly emotional rather 
than intellectual, and the share contributed by real mental 
defect has been greatly exaggerated. 

Messrs Yerkes and Bridges * decided to adopt a new mode 
of marking, more especially in the case of psychopathic indi- 
viduals in whom they are chiefly interested. They con- 
structed three ‘ point scales for measuring ability ’ for infants, 
pre-adolescents and adults, each consisting of twenty tests. 
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The pre-adolescent scale has been most widely used and the 
tests in this scale, with one exception, are closely modelled 
on, or exactly like, those of the Bmet-Simon scale. All the 
tests of a similar nature, as for example those for the im- 
mediate memory of digits, which Bmet placed in difierent 
years according to the number of digits remembered, are 
grouped into a single test and given together, in increasing 
order of difficulty. In the Binet-Simon method of markmg 
the all-or-none principle is used on the whole, i e. the subject 
either succeeds or fails ; whilst m the point scale there are 
graduated subdivisions so that the twenty tests consist of over 
fifty questions and credit is given for partial successes. The 
results of the examination are expressed in total scores rangmg 
from o to loo, and by the help of a table of norms, constructed 
from the results obtamed from normal individuals, a test score 
may be converted into a mental age. Theoretically the entire 
point scale is given to each individual exammed, but in 
practice this is not necessary with very young children who 
break down with the earher subdivisions of any test so that the 
later are unnecessary. The idea of giving the same tests at 
all ages is sound, since genetic psychology favours the view 
that all the important types of mteUigent action are present 
germinally at about the third year of life, and subsequent 
development involves, not new forms but mcreasingly complex 
examples of functions already present in embryo. It is 
maintained that the pomt scale method is definitely 
superior to other varieties for testing psychopathic subjects 
and dehnquents, and that it is more amenable to statistical 
treatment ; but neither of these claims has been justified by 
experience. 


T 
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MENTAL GROWTH 

Much discussion has centred round two fundamental topics 
in the theory of mental measurement, namely the rate and 
limits of mental growth, and the constancy or variability of 
an individual’s mental ratio. There is much confdcting 
evidence on both these points. In the first rudi of enthusiasm 
the earlier workers believed that the mental ratio of a child 
was fixed and defimte and would cling to him for the rest of 
his days. Subsequent research has thrown some doubt on 
this conclusion. Dr Doll fm* instance as the result of repeated 
examination of the same feeble-minded persons over a series 
of years concluded that the mental ratio was so fluctuating 
as to be worthless for prognosis Professor Terman who, 
as we saw above, believed that the ratio was constant has 
recently taken up a much more cautious attitude. He points 
out that the mental ratio is subject to a serious mathematical 
disqualification on the ground that its probable error is 
relatively very large, as is also that of a mental age. The 
mental ratio for psychopathic subjects does not, according to 
his later view, always remain constant and for normals its 
constancy is only approximate or rather expresses a tendency. 

Dr Wallin examined over a hundred children who failed 
to make satisfactory progress in a special school for subnormal 
cases He tested them at intervals varying from half a year 
to six years, and found that the mental ratios in several 
cases difiered by several units. He concluded that " it is 
frequently impossible to determine for years whether a young 
mental subnormal is feeble-minded or not." He made use 
both of Binet’s earher and later scales and of the Stanford 
revision, obtaining similar results vrith eadi of them; and 
inferred that the difierences in the mental ratio, however 
measured, are too large to be ignored, and, in individual cases 
surprisingly large. 
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Mote recentiy he compared the Stanford revision with 
certain group tests and concluded that the inconsistencies as 
to mental age are so glaring that mental tests give no reliable 
means of grading pupils for the purpose of instruction.* 

Investigations on normal children have so far led to a 
contrary view. Pupils from eight to sixteen years of age were 
re-tested by the Stanford revision at different penods. 43 at 
intervals of four years, 127 after two years and 298 after a 
3rear. For the year’s interval the difference of mental ratio 
ranged from 7-2 to 4*2 For all the intervals combined only 
8-5 per cent of the cases shewed a difference of more than ten 
points and 89 per cent, had a difference of eight pomts or less. 
The duller pupils seemed cm the whole to lose a small amount 
and the brighter to gain.* 

A careful re-examination <rf elementary school children up 
to the age of fourteen by the same tests each tune shewed a 
similar state of affairs The fluctuations that were observed 
were attributed to the method of marking, which assigns so 
many months to each test passed. It was observed that 
practice in the same tests once a j^ear appeared to have httle 
effect, since the children are never told whether their answers 
are correct, and the same wrong answer is, on the whole, 
apt to be given m successive years. There were 371 children 
examined (169 boys and 202 girls) and some of them were 
re-tested at ffie end of the first, second and third years after 
the initial test and 42 at yearly intervals of four years The 
following table shews the changes in mental ratio observed. 

Inttrval i year 2 yetu't 3 years 

No of cases . 204 no 57 

Median change . . +’2 —-6 o 

The middle 50 per cent, of the change for the three years was 
between the limits of — 5’i and 6-0 points The next table 
shews the changes for those examined four times : 
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tst Ust and test 3rd Usi Ust 

Average mental ratio . 987 102 2 102-4 997 
Change -t-S-S +2 —27 

The correlation coefficient between the marks of the first and 
fourth test was -84 

Similar conclusions were reached by Professor Rugg and 
Miss Colloton after reviewing all the previous work on re- 
testing of about 1500 cases, and themselves testmg and re-test- 
mg at intervals of about a year more than 130 individuals by 
the Stanford scale. They came to the conclusion that confi- 
dence could be placed in the approximate constancy of the 
mental ratio The average difierence found by all previous 
investigators for intervals rangmg from six months to five 
years was, according to their calculations, five units The 
typical positive difierences (taking only the middle 50 per cent 
of cases into account) were less than six points and the typical 
negative differences three points. They found also that the 
coefficient of correlation between the first and second of then- 
own tests was -84 

By the use of his revised scale on different groups of 
defective children between the ages of six and a half and 
fourteen and a half, Dr Burt demonstrated that the mental 
ratios varied but httle ; on the whole there appeared to be a 
drift towards diminution He annually exanuned the same 
set of 34 individuals in mentally defective schools for six 
successive years The average ratios dropped from 63-7 to 
57*1 and m all but eight cases the ratio was smaller at the end 
of five years than at the beginning Another test, made m 
two successive years on 72 children m a school for defectives, 
shewed that 2 had remamed constant, 17 had dechned, but 
53 had definitely advanced. In one case the advance was 
sufficiently great to enable the child to reach a mental ratio 
of 90, which IS high enough to be considered normal. This 
instance is not typical, for seldom do such children advance 
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one mental year per annum Burt states that, althotigh the 
rule is not established, the weight of evidence seems to shew 
that with subnormal children " low mental ratios tend to 
become yet lower with the lapse of tune ’’ 

A similar conclusion has been reached by independent 
observers with regard to border-line cases, i e children 
in ordinary schools who are referred for special examination as 
to their mental condition By examining about 6o such 
children with the Stanford-Bmet tests at diflerent intervals, 
rangmg from one to four years, it was found that half of them 
shewed a loss in mental ratio on the second occasion, the 
average drop bemg 6-3 pomts The tendency to dechne was 
most marked in those whose initial ratios were between 60 
and 80. 

It seems, then, that there are cases of deferred maturity, 
where development is not arrested but postponed Such 
cases are also found in children in ordinary schools , so that 
m London a second scholarship examination is held for those 
who ‘ bloom late ’ There are also individuals of an opposite 
kmd whose mental deficiency may be deferred till a later date, 
but such instances are very rare indeed 

The differences stated by different observers as to the 
constancy of the mental ratio and with regard to its change 
are sometimes the result of usmg different tests or different 
versions of the same scale Agam a pupil very frequently 
scatters his successes over different parts of the scale which 
makes comparison with other pupils unsafe, unless the 
device of the London revision is adopted of making the 
intervals between all parts of the scale approximately equal 
and this is only partially possible Sometimes, too, and this 
is a pomt of technique which only very experienced mvesti- 
gators can avoid, the examination is not earned out over a 
sufficiently wide range of the scale, since a pupil may fail m 
all the tests of a particular year in the scale and succeed later 
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The fact that the mental ratio appears, on the whole, 
approximately constant has led to the assumption, which is 
apparently justified by experiment, that intellectual growth 
as measured by the Binet scale is not uniform from year to 
year but steadily decreases with age. It can be ^ewn mathe- 
matically that if the rate of growth were the only factor deter- 
mining the constant mental ratio then the curve of growth 
would be logarithmic, the formula being ya»log * where y 
represents the degree of maturity and x the chronological 
age. The curves of growth of all individuals might be of this 
form all parallel to one another but of difierent heights A 
consideration of the logarithmic curve shews that for all 
practical purposes the curve very soon becomes asymptotic 
to the line of time. In other words, mental growth ceases for 
practical purposes at a fairly early age. Professor Terman 
used a mental age of i6 for all adults in findmg their mental 
ratios, this being the age at whidi growth in intelligence is 
supposed practically to cease. Using the pomt-scale method 
Messrs Yerkes and Wood concluded that the rate of intel- 
lectual development diminishes from the fifth year onwards ; 
between the years i6 and i8 there is a slight, irregular increase, 
which ceases almost entirely at i8 years Later observers 
have suggested a surprising limit of 13 or 14 years which was 
based on the results obtained with the American army tests. 
Burt, however, as the result of more careful measurements 
adheres to the age of 16 as the limit Dr Ballard,^* by the 
use of graded ‘ absurdity tests ' in which marks were given 
for detectmg and explairung absurd statements, shewed that 
in two large secondary schools the maximum marks were 
obtained at the age of 15 years. By extending his investiga- 
tions so as to include about two thousand mdividuals, and 
pooling the resillts, he concluded that the rate of growth of 
intelligence gradually slows down, does not improve much 
after twelve, and is almost imperceptible at 16. A year of 
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mental age is consequently not a fixed unit, but gradually 
diminishes as yre ascend the scale of life. It should be observed 
that although the growth is very small after i6 3^, as it still 
continues, there may be a measurable amount in a decade. 

These conclusions should be compared with the results of 
a research by means of a group test given to Engli^ grammar 
sdiool girls and boys and University students.^* There were 
227 boj^ and 37 girls examined, 87 Umversity men and 97 
women ; and in addition, for purposes of comparison, 8 men 
and 18 women with degrees in Honours and 6 University 
Professors and lecturers The written examination consisted 
of tests of synon3mis, analogies, mixed sentences, completions 
and reasonmg, one mark being assigned to each correct answer. 
In order to make the marking mechanical, alternative answers 
were printed and the subjects had simply to underline the 
correct answers The table below shews the results (omitting 
decimal points) for all the subjects, the maximum possible 
mark being 189 

Age ii-i* 13-13 *3-14 r 4-*5 15-16 16-17 16-17 17-18 17-18 32J 33 
SexBB B BB GBGBMW 
Marks 84 91 100 109 113 116 135 129 131 130 127 

The Honours students and lecturers gained the following 
marks . 

Age 22 y 2 m 23 y 7 m Professora, etc. 

Sex W M 

Marks 131 142 175 

The correlation of the marks of the various groups of boys and 
gills with the teachers' estimates was from -62 to -78. It will be 
observed that the marks steadily rise till about 130 but are not 
appreciably higher for the University students than for the older 
schools pupils. There is an mcrease up to about 17 years and 
little or no increase thereafter, whence the investigator con- 
cluded that " Intelligence, apart from experience, ceases to grow, 
except among men of excepticmally high ability." It must be 



296 K>UCATIONAL PSYCHOLOGY 

remembered that the same total score in such a group test can 
be made from widely different scores in the individual tests, and 
consequently only doubtful value can be placed upon a single 
figure expressing the general result in terms of a mental ratio. 
Thus, in the reasoning test alone, the marks at 17 years of age 
were two and a half tunes those obtained at the age 11-12 
years, and this was slightly increased amongst the University 
students ; so that a mental ratio based on reasoning tests 
only would shew a different result. It is instructive to com- 
pare the figures just given with those obtained by the same 
group test given to all the six hundred boys in Rugby School.** 
As in the former case, the boys had simply to underline the 
correct reply. In a previous test at the same school, on a 
smaller group, the results had been found to correlate with the 
masters' independent estimates of intelligence to the extent of 
•83. The head master stated that from his knowledge of the 
boys the results were a good indication of a boy's industry 
and " teachable ability." The maximum possible mark this 
time was 200 and the foUowmg tables, as before, give the 
marks to the nearest whole number ; but for purposes of com- 
parison with the previous table the numbers must be pro- 
portionately reduced. 

Upper Schtxa Clasncal Stde Modem Stde 

School Forms School Forms 

Age (y and m.) 17 8 17 ii 16 4 i6-a 15 6 I7 8 17 4 17 i 16 6 16 5 

Marks . 1634 160 157 142 155 1604 130 137 146 136 

Middle School Upper Lower 

Age 15 9 160 138 i5'4 13 i 14-11 153 14 n 148 14-3 14-3 14-6 

Marks 141 144 1284 13x4 130 1324 114 *^04 120 122 11441094 

Lower School — Age 13-11. Avera^ mark 106.” 

'The head master thinks that the above figures "seem to 
disprove the contention that there is very little change in a 
boy’s intelligence between x6 and 18.” 
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The headmaster’s belief is probably correct and is supported 
by a growing body of expert opinion, whereas the contrary 
view IS based on the inadequacy of the tests themselves and 
on an mcomplete analysis of the results. “ Professor Thorndike 
apphed careful statistical analysis to the figures obtamed 
from a composite test of intelligence given to nearly nine 
thousand hi^-school pupils from 13 to ig years of age. He 
inferred that the abihty to improve on an earlier score 
contmues to grow beyond the age of 18 amongst those who 
are receivmg intellectual education. A most comforting con- 
clusion for those who value education. 

We must remember that Binet’s tests and their revisions 
are not sufficiently numerous to difierentiate the brighter 
children, especially in the higher ages To fill the gaps with 
similar tests would be difficult, but if we succeeded a further 
obstacle would remain As previously defined a mental age 
depends on the number of tests correctly answered, on the 
assumption that all the tests are of equal difficulty. Common 
sense demurs and mathematics, as it oug^t, can shew that the 
supposition is untenable In a later section it is suggested 
that the general distribution mtelligence follows the ' normal 
curve,’ and the same is {vobably true of the distribution in 
any age-group. Professor L. L Thurstone has shewn that 
with this distribution, combined with a knowledge of the 
percentage of children at each age who pass each test, it is 
possible to assign an absolute value to each of Binet’s tests 
so as to construct a graduated scale of difficulty.** Measured 
in such absolute units the curve of growth shews no tendency 
to depart from linearity. " It may be that the curve, if 
cxmtinued, would drop its acceleraticm to reach a limit in the 
early twenties, or perhaps even at the age of twoity, but it 
can hardly reach a limit much sooner than that.” 

But this ccmclusiiHi is too cautious. Just as the runners in 
a race qnead out mme the longer the race omtinues, so we 
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may reasonably assume that the standard deviation of any 
age-group is proportional to the mean attainment of that 
group. By making this further assumption a better absolute 
scale can be constructed and it may be shewn that the tests 
arrange themselves in groups of vaiying difficulty on parallel 
lines or courses Individuals travel on these different courses 
at different rates, whilst the rate along each line is uniform , 
and there is no reason to suppose that intellectual develop- 
ment measured m absolute umts is other than linear 

ABIUTy AKD ATTAINlfENTS 

From what has been said it is clear that success in the Bmet- 
Simon tests is not dependent on abihty or maturity alone 
Indeed, ability and maturity tn vacuo are empty conceptions, 
and the attempt to measure native intelligence or * mother 
wit ’ apart from the material on which it is exercised is seductive 
but impracticable. Among the hosts of influ^ces which 
determine the score obtamed m the tests by any individual 
the chief is imdoubtedly educational opportunity , m fact, 
many of the tests are direct measures of school work Hence 
those who appear most retarded mentally are still more 
retarded educationally ; feeble mtelhgence results in still 
feebler scholastic acquirements. 

Using the method of partial correlations Dr Burt calculated 
that of the mental age of a child found by the London version 
of the tests “ one-nmth is attributable to age, one-third to mtel- 
lectual development, andover half toschool attainments. School 
attainment is thus the preponderant contributor to the Binet- 
Simon tests.” When the effects of age and intelligence are dis- 
counted the tests, contrary to a widespread behef, shew httle 
correlation with ability m arithmetic but a deaded correlation 
with Imguistic subjects, especially compositicm. From this, it 
would be reasonable to conclude that the best single mdicator of 
a child's intelligence would be f oimd in his ability in composition . 
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The coonection between scholastic attainments and the 
ability to do well in mental tests has been confirmed 1^ an 
investigation of certain selected groups of metropolitan 
children.** Mental ratios were fonnd by means of the 
Stanford-revision tests, and educational ratios, which are the 
coimterpart of these, by means of very simple standardised 
tests of reading, adding, subtracting and spelhng. The 
tests were given to children in special schools for physically 
defective children, to canal-boat children and to gipsies. 
Amongst over 130 physically defective bo3rs and girls, mainly 
between six and twelve years of age, the mental ratio was 
86*7 and educational ratio 86*9 When a comparison vras 
made between the average attendance at school of more 
than eighty of these children the corrdation coefficients 
between the percentage of attendances and the mental and 
educational ratios respectively were found to be the same, 
namely *31. Thus the effect of physical defects is to reduce 
the mental ratio because it decreases the amount of schooling. 

The canal-boat children attend school either little or not at 
all, but as far as health, cleanhness,morahty, feeding and cloth- 
ing are concerned their parents compare favourably with town 
dwellers of the same class The average mental ratio for 
76 of such children was found to be 69*6 which is only slightly 
higher than that found by Dr Burt for mentally defectives. 
But these children are by no means of the defective class 
The clue to their poor performance m the tests lies in the fact 
that they are handicapped severdy by their lack of educational 
opportunity, for the very youngest amongst them test nor- 
mally. A startling fact was disclosed by comparmg the 
children in the same family, namely that an increase of age is 
found to be associated with a decrease of mental ratio, shewing 
that the ability to cope with tiie tests depends on a scholastic 
firame of mind. Similar conclusions were suggested by the 
examination of gipsy children >diose attendance at school 
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is irregular bat more frequent than that of the canal-boat 
children. The mental ratio of sixty of the gipsies -was 75*4 
whilst their educational ratio was 77-4: the correlation 
coefficient between average attendance and these ratios was -37. 
As with the canal-boat children there was found a decrease 
of mental ratio with an increase of age, but not to the same 
extent since they have more schooling. 

Both Binet and Terman, agreeing in this respect with 
others, found that children of superior social status have a 
higher mental ratio than those of a lower status. Thus, in 
the Stanford investigation the children were grouped into 
three classes, superior, average and inferior and it was found 
that the average ratio iai the superior social group was 107 
and for the inferior 93, whidi is " equivalent to a difference of 
one year in mental age with seven-year olds, and to a differ- 
ence of two years with fourteen-year olds ’’ Professor Terman 
attributes the difference, not however on very cogent groimds, 
to a superiority m heredity, 1 e. to a better mtellectual strain 

Further evidence was obtained by Burt in two schools in a 
London borough, one ' superior ' the other ‘ poor at opposite 
ends of the social scale as compared with the general average 
of all schools in the borough. The children of the supenor 
school turned out to be nearly a year ahead of the average in 
mental age and the poor school were more than a year behind. 
From the known fact of the influence of school attainments on 
the Binet scale it is not surprising to learn that the pre- 
eminence of the superior school was more marked during the 
earlier years, sinking after the age of ten to about half its 
previous magnitude. 

Messrs Duff and Thomson roughly classified the occupa- 
tions of the parents of over 13,400 Northumberland children 
over eleven and under thirteen years of age, so as to shew 
differences of social standing, of skill and responsibility. 
They found that the average mental ratio was highest amongst 
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the children of professional classes, namely managers 

no, and higher commercial classes 109-3 : lowest amongst 

the children of miners and quarr3mien, namely 97-6, agri- 
cnltunsts, 97-6 and low grade labourers, 96-0. These results 
are hardly comparable with the former since they were 
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Units oF Standard Dev^iafion 

Diagram of Distnbution of Intelligence drawn from numbers obtained 
by Burt. Ibe upper carve shews the actual distribution, the 
lower curve the theoretical percentages for a normally distnbnted 
group. 

obtained by means of the Northumberland group tests, whose 
correlation with the Stanford revision is however high, i.e. 
•8. A rough classification into brain workers and hand 
workers shewed that the children of the former had an average 
ratio of 106 6 and the latter 98*6 ; the average of all the 
children being 99-6.” 

A curious and illuminating fact has been brought to light 
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by the investigations in London schools, which seems to be 
in favour of the view that the differences in mental ratio, 
due to social status, are not the effects of nature but of nurture. 
The order of difficulty of the various tests differs both for 
children of differing social grades and also for the sexes. 
There is a distinct paralldism between tests which are easier 
for girls and for those which are easier for children of a better 
social class. One ground for the similarity lies in the partial 
similarity of environment, for girls are more supervised, 
sheltered and detained at home than boys, so that their ex- 
ternal conditions tend to approximate to those of children in 
general of a higher social grade. It should be stated, however, 
that the variatioiis in the order of the tests for differences of 
social status and sex are not very great m number or degree. 


THE DISTRIBimON OF INTELUGENCE 

Professor Terman had found that for over 900 unselected 
school children between the ages of 5 and 14 years the dis- 
tributimi of intelligence, as measured by his revised scale, was 
very symmetrical. The actual figures were as follows from 
which it will be seen that the frequency of the different grades 
decreases gradually m both directions from the median grade. 

Mental 

ratio 56-65, 66-75, 76-85, 86-95, 96-105, 106-115, 1x6-125, 126-135, 136-145 

Fercent- 

'33%, *'3. 8 6, 201, 33-9, 23-1, 9'o, a'3, '53 

The symmetry of this table should be compared with that 
of the following figures for the distribution of ability obtained 

examining over 2700 children 1 ^ the Northumbeiland 
group test. 

Mental up to 

ratio M. 61-70, 71-80, 81-90,91-100. loi-io, iii-ao, iai-30, 131-40, 140 

and over 

Percent- 
age -3, 2*4, 8-8. 15-2. 23*9. 22-4, iS'a. 86. 29. -3 
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Burt has treated the question of the distribution of intelli- 
gence at the ordinary elementary school age for London 
children very thoroughly. He combined the results of the 
percentages obtained at the different ages into a single 
frequency diagram and compared this with the results which 
would have been obtained if intelligence were distributed in 
accordance with the ‘ normal curve ’ of frequency. His 
figures for ordmary children have been used to construct the 
diagram given m the text, where the no rmal curve is super- 
imposed for purposes of comparison. He says that the 
figures, if they do not corroborate, do not in any way 
contradict the h3qx3thesis that ability is distributed in close 
conformity with the normal curve of frequency. The 
asymmetry can be readily accounted for, by the absence of 
adequate tests for brighter children of the older ages. 


GROUP TESTS 

The tests originating with Binet are intended to be given 
by the examiner to individual sub]ects and to be accompanied 
by a report on the maimer in which such subjects deal with 
the single tests. Up to the year 1917 such individual tests 
held the field, although sporadic attempts at testing groups 
of persons simultaneously by written tests had been made. 
In 1917 a committee of American ps3rchologists met to produce 
a group examination m order to classify recnuts for the army ** 
They examined the previous tests of both individual and col- 
lective varieties. A complete group test, the work of Ifr A. S. 
Otis a member of the committee, existed in manuscript and 
^ras similar in form to that finally adopted for the army tests. 
It must alwasrs be remembered that a group test gives no 
indication of the numerous minute, but extremdy valuable, 
indications of mentality which an individual test offers the 
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examiner. Further it is dangerous to apply a group test, 
outside very narrow liimts, to other uses than that for which 
It has been prepared. Certain criteria determined the 
choice of the test adopted by the committee and these may 
be classified as psychological and administrative. There are 
four psychological criteria and every group test should be con- 
structed strictly in accordance with them. The tests should 
have a hi gh degree of validity as a measure of intelhgence, 
bemg compared in this respect with mdependent estimates 
obtamed either from those who know the persons, or from 
mdividual tests. The range of difficulty must be wide enough 
to test higher and lower levels of mtelligence so that “ if 
50 per cent, of the group tested, or even 20 per cent., make 
zero scores, the test is unsatisfactory as a measure of a wide 
range of mtelligence *’ Moreover the test ought to be as 
completely independent of schooling and educational advan- 
tages as possible ; a cntenon hard to seek. It may be that 
some of the conclusions drawn as to the limits of the growth 
of intelligence partly rest on the fau:t that an examination 
attitude IS cultivated m educational establishments which the 
adult, released from then toils, finds irksome and difficult to 
settle mto again. Finally the material used should arouse 
the interest of the exaimnees 

All the other cnteria are purely administrative and 
are aimed at examining and correcting as rapidly as possible, 
eliminating personal bias m correcting answers, avoiding 
coaching and demanding a minimum of writing in recording 
answers. Many enthusiastic testers appear to forget that 
these are all purely matters of convenience and have no 
psychological significance. 

The committee selected a number of tests believed to have 
a high degree of validity as indicators of intelligence and 
gave them to selected groups. On the basis of these trials 
ten were chosen and given to a large variety of snl^ects in 



GROUP TESTS 


303 


the amy, colleges, institutions for feeble-minded and so on. 
Each test consisted of separate items the number of which 
was so fixed that five per cent, of individuals or less in any 
average group would be able to finish the entire series in the 
time allowed. This was in order to give the superior persons 
a fair chance ; the inferiors were catered for by one or two 
sample items correctly answered and printed at the beginning 
of each test so as to act as ^ock absorbers, and all the items 
were set out in increasing order of difficulty. The tests were 
checked by comparing their results with those obtained from 
sul^ects ^o had previously been examined by individual 
tests, and by teachers* estimates and officers' ratings. Pro- 
fessor Thorndike checked the validity, reliability and signi- 
ficance of the tests by statistical methods. As a result of all 
this sifting eight tests were finally chosen and received the 
name of army alpha group tests. Another group test known as 
army lata group test was constructed for illiterates who 
could not read Engh^ and was " in efiect, although not in 
strictness test for test, alpha translated mto pictorial form." 
The tests were given to nearly one and three-quarter million 
men, but as the scoring and mt^retation was entirely in 
terms of military needs it is dangerous to generalise the 
results. Even in their own sphere it was stated that " there 
are convmcing evidences that some men are not fairly measured 
by either alpha or beta tests and that the provision of careful 
individual examination " is necessary m such cases. The 
reliability coefficient was *95 and the correlation coefficient 
with Stanford-Binet tests was from -8 to -9 for adults ; for 
American school children the coefficient of the alpha tests 
compared with teachers' estimates turned out to be from 
•67 to '8z. An application of these tests to seventy English 
grammar school bojrs in the fourth and fifth forms *• yielded 
a coefficient of -48 when compared with their ranks in school 
sul^ects. When compared with the marks obtained in the 
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school certificate examination of a University the conrelation 
was -60. 

Group tests have been widely employed in many countries 
for educational purposes to gauge differences in average 
intelligence in different schools and areas ; and in England 
have been most frequently used to pick out children from the 
elementary schools capable of profitmg by a secondary educa- 
tion In almost every case they have been employed as a 
supplement to the ordinary scholastic examination and are 
not intended to replace the latter Where the children in 
small country schools are deprived of the educational advan- 
tages enjoyed by urban children, group tests are most valuable 
in redressing the balance. Professor G. H. Thomson has 
designed a useful test with this object in view known as the 
Northumberland mental test.** He prepared several tests 
includmg some examples used m the alpha series and devised 
certain new ones These were tried on about fourteen hundred 
school children from 10} to 13I years of age m different parts 
of the country and thereby the unsuitable tests were dis- 
carded Six types of suitable examples survived. The 
test lasts for one hour, and speed is eliminated as practically 
all children tested can finish all they can do in an hour A 
couple of typical examples are shewn worked out in the 
printed tests, and, on the day before the test is set, a ten-mmute 
practice-test is given as a safeguardagainst stupor psedagc^cns 
It has been found that pupils thoroughly enjoy the tests, so 
that in this respect as in the others, the criteria above enum- 
erated were satisfied. In the preliminary investigations it 
appeared that the rural districts gave results which were 
more than a jrear behind those of a large dty ; consequently 
when the tests are to be used in any area it is as well to use 
scores derived from the results in the same area. Generalisa- 
tion in group tests is always hazardous and as far as possible 
the scores of each group should be used to measure the 
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individuals within the group. A group of fifty children whose 
mental ratio was determined both by the Stanford-Binet 
tests and by the Northumberland tests yielded a correlation 
coefficient of about '8. 

A large number of other group tests have been devised 
and used, but as no psychological pnnciples are mvolved m 
their construction or use other than those considered above, 
it IS unnecessary to enter into details in this book The 
student udll find a bright account of a number of such tests 
in Group Tests of InUUtgence by Dr Ballard.** It is mterestmg 
to observe that, in the attempt to make the tests suitable for 
educational prc^osis, the testers have long since exhausted 
their ingenuity and have been compelled to fall back on well- 
worn scholastic material such as reading, arithmetic and general 
information. Although most of the standardised exammers 
despise their predecessors they appear to be unable to act 
without their material Strenuous attempts have been 
made in America to devise group tests suitable for testmg 
candidates for college. Professor Thorndike has constructed 
a group test of a composite form involving many of the alpha 
type together with absurdity tests, reasoning tests and others, 
and also scholastic tests, the whole taking two and a half hours 
This battery was fired off at two hundred and fifty women 
students of average age 18J years on entering college and 
again each year in succession till they graduated.** As part 
of their normal procedure these unfortunate students were 
pestered thirty times with various college exammations 
during their undergraduate course ; yet the college is described 
as one " for the hberal arts.” There were one hundred and 
fifty who survived. The correlation coefficients for the 
survivors between the marks in the academic examinations 
and the tests are shewn below. 

Year ...1234 

Pearson Coefficient .56 43 .36 .38 
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It is usaally accepted by experimenters, although no 
proof is forthcoming that such tests to be considered 
satisfactory should have a correlation coefficient with 
ordmaxy examinations marks lying between the limits of 
■40 and -60. 

The mean correlation coeffiaent of the academic marks 
alone for the four years was -68. and this figure may therefore 
be taken to be the highest which could be expected with the 
tests, smce one sample of academic achievement could not, save 
by chance, agree more closely with a measure of mtellectual 
ability than with another sample of itself. The decrease m 
the amount of correlation in the successive years was explained 
by the fact that the group became more homogeneous academi- 
cally owing to the elimination of those who could not tolerate 
the exammations The conclusion reached by the investi- 
gator was that although the tests can forecast a student’s 
success m college as accurately as school records or college 
entrance exammations, yet they cannot be used alone to 
predict academic success but supply useful supplementary 
information m doubtful cases One is left wondering whether 
the predictive power does not rest entirely on those portions 
of the test which are of a scholastic nature. 

From time to time attempts have been made to compare 
the various kinds of group tests with one another. One such 
comparison was recently made with five group scales including 
the Northumberland variety which were given to about 
three hundred English children between the ages of 10 to 14 
years m elementary schools and a girls’ boarding school.*^ 
The average coefficient of correlation of all the five scales 
with the examination marks in ordinary school subjects turned 
out to be •46, whilst an independent comparison with the 
teachers’ estimates of the intelligence of the pupils yielded 
an average correlation coefficient of "SO. The different 
scales correlated among themselves produced high coefficients 



SOMt; OBJliCTIONS 


309 


ranging from *88 to 70, and the experimenter inferred that the 
various scales measure much the same thing. 

Possibly they may since many group tests are constructed 
more or less after the manner of alpha tests, with variations, 
but the assumption rests on precarious grounds. A coefficient 
of correlation obtained from large numbers may obscure 
individual difierences. Thus two different group tests were 
given by the same person to 120 school children ■■ and the 
correlatian coefficient by the rank difference method was *64 ; 
but six pupils changed rank more than 60 places whilst the 
median change of rank from one test to the other was 18 places. 
It was observed that " if these 120 pupils had been divided 
on the basis of the intelligence scores of one test mto 4 class 
sections of ordinary size, 52 per cent, of them would have been 
in the wrong section according to the other test." As two 
forms of the same test usually yield very high correlation 
coeffiaents, sometimes well over *9 the mvestigator doubted 
whether the group tests “ though called general mtelligence 
tests are really measunng the same element m the pupils' 
endowment.” 

Examples of individual and group tests are given at the 
end of the chapter. There are a large variety of other tests 
mcluding performance tests mvolving no use of language, 
but the manipulation of pictures, models, etc. In addition 
there are vocational and scholastic tests. The last are of 
great educational significance but illustrate no additional 
general psychological principles and so are not dealt with 
here.** 


SOME OBJECTIONS 

In addition to the various criticisms that have been 
incidentally made up to this point there are some funda- 
mental ol^ections to mental tests which must now be briefly 
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considered. A game can only be plajred properly when the 
players agree, exphcitly or tacitly, to abide by the same rules, 
which agreement gives a certam ‘ set ' of mind. In giving a 
mental test the experimenter takes for granted that the person 
will assume this attitude of ' make-believe.' But a bright child 
may resent this attitude and refuse to adopt it, when an 
incorrect answer from the examiner’s point of view may only 
mean that the child has adopted some other supposition. 
The universe of discourse withm which the exammer expects 
his reply may not be the universe which the child is exploring. 
It may also happen that bright children regard the questions 
as ndiculous (which they often are) and the procedure as silly 
(which it sometimes is) and so refuse to play this particular 
game Group tests cannot take into account this mcalculable 
factor and it is alwa}^ assumed that the ability to make the 
examiner’s assmnptions is an essenbal part of mtelhgence 
In the latest published group test *• the following examples, 
chosen at random, occur. "What do we tell people the 
truth to save them from being ? Angry ? Excited ? Deceived ? 
Unhappy ?" A child who told his parents an untruth might 
make them angry, excited and unhappy without deceivmg 
them Which of these four rephes is an unfortunate youth- 
ful casuist to select ? “ Stamps are put on — tables ? letters ? 

pictures ? trees ? ’’ Everybody knows that tables are some- 
times stamped in pubhc places, pictures m hbrary books 
nearly always are spoilt m that way and I have seen trees 
stamped in forests to mdicate the route Which is the correct 
reply to choose ? 

Expenmenters always claim that they get into fnendly 
and intimate relations with the pupils when giving individual 
tests, but it may well be doubted whether this is possible 
m the time necessary t administer the Binet tests Moreover 
the necessity of adhering, more or less, to rigid formuhe, which 
is the condition for making comparative observations, militates 
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against the exploration a child’s powers and leads to 
exammation stupor This was well brought out by the Danish 
psychologist, W. Rasmussen ** who tried the tests on his own 
daughters and found that they were far too easy for children 
brought up in freedom in a hi^y cultivated home. He 
treated the whole thing as a game and got rephes which he 
regarded rightly as signs of mtelligence though they would 
have been rejected by a mental tester as not m accordance 
with the standard answers. There is for instance a trat in 
the eighth year series m which a child is asked to count back- 
wards from 20 to I and he gave this to one of his daughters of 
5 years 8 months When she got mto difficulties at the number 
13 he heard her begm to count forward under her breath and 
he considered this ‘ an excellent proof of intelligence, the 
method of procedure being improvised on the spur of the 
moment, entirely on her own uutiative ’ But no mental 
tester would pass this as he would consider it not plajdng the 
game, so the child who does it is considered to that extent to 
lack mtelligence. 

A very acute objection against the tests was urged by the 
late Professor J. A Green •• He pointed out that intelli- 
gence IS correlative to the universe in which it works, it does 
not work w vacuo • thus a dog may be a very intelhgent 
ammal withm its own umverse of action As the universe 
expands so the mtelhgence grows ; hence, when a man does no 
better than a boy in a given set of tests this does not mean 
that they have the same mtelhgence, since if we wish to give 
a test to both it must obviously be withm the universe of the 
boy’s capacity otherwise we should have no means of com- 
parison This may be put more generally thus : if we have two 
individuals A and B we have two universes to consider a and b 
If the mental efficiency of A m universe a is x and that of B 
m 6 IS y we cannot compare the efficiency of A and B until 
we know the relative complexity of the two universes. 
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WHAT IS INTBIXIGENCE ? 

Having traced the development of mental tests and con- 
sidered the more important variations and refinements of 
method, the question arises as to what it is that the tests 
measnre. The answer to this apparently straightforward 
question is by no means obvious. It has been widely asumed 
that the ability to do well in mental tests is a sign of a high 
degree of intelligence and, in fact, the tests are frequently 
called intelligence tests. This name begs the question as it 
rests on the belief that the nature of intelligence is known, 
whereas in fact the most diverse views are held on the subject 
amongst competent psychologists. So divergent are the 
opinions that some authorities have been compelled to take 
up the position that the sole ability measured by the tests is 
the power to deal with mental tests 

In a symposium on the definition of Intelligence, to which 
the contributors were the leading American psychologists 
who had taken an important part in developing the tests, the 
disagreement was very pronounced.” One contributor went 
so far as to affirm that so little is known about the nature of 
intelhgence that discussion about it is almost worthless. 
Another, who has devised tests of his own and employed them 
widely affirmed that he was not interested in what mtelligence 
is ; all that he required to know was what such tests will do 
in solving practical problems of gradmg m schools and other 
institutions. Intelligence would thus be a hypothetical concept 
or working hypothesis which is helpful in practical work and 
about which it is not essential to have absolutely clear ideas. 
Such a view has something to commend it from the practical 
stanc^int, for it is frequently possible to make practical use 
of a concept even though its ultimate nature is not known, 
just as it is feasible to use and to measure energy from an 
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dectiicity department though neither the nature of energy 
nor electricity can be defined by the user. There is nothing, 
therefore, in this theoretical difficulty which would militate 
against the attempt to measure intelligence by the tests. 

The simplest criterion suggested in the symposium was 
included in the epigrammatic definition that " Intelligence is 
the capacity to acquire capacity." Indeed it would be 
strange were it not so ; for whatever view may be taken of 
the nature of intelligence our only means of gauging it is by 
its performances. For intelligence, properly considered, is 
concerned with problems, suppositions or propositions, ie. 
with meanings sought or discovered. An individual pos- 
sesses intelligence in so far as he is able to adapt his actions 
and thought to the meanings, obvious or implied, in his 
ph3rsical or social environment. Mental tests rest on the 
assumption that the persons examined have had the normal 
opportunities of learning. A certain amount of knowledge is 
always presupposed, and those are not far out who assume 
that a properly constructed examination in school acquire- 
ments, is, whatever else it may be, a test of mtelligence. At 
all events, as we have had reason to see. the mental tests so 
far produced depend on school attainments much more than 
on any other factor There is also a growing body of opinion, 
amjdy confirmed by practical experience in mental testing, 
that it is impossible to divorce intelligence from emotional 
and volitional characteristics. 

Psychological analysis has long since destro}red the belief 
in such conceptions as simple desire, unalloyed feelings, pure 
reason and similar notions ; and it is now generally held that 
an normal mental states must be viewed from three aspects, 
the cognitive, affective and conative. We should suspect, 
then, that the notion of pure mtelligence is a pure abstraction. 
Several of the contributors to the symposium, mainly on the 
ground of oractical considerations, took this view. Thus it 
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was tilled that such qualities as mental balance, control, 
steady purpose, etc. are all imphcated in the idea of intelh- 
gence ; and these are mainly conative activities. Again, a 
person's emotional attitude, his degree of energy and per- 
severance undoubtedly aSect his intelligence. It is difficult 
to believe that a mental test, given by a stranger and lastmg 
less than an hour, can provide adequate scope for the display 
of such emotional and moral traits. The more profound 
and deliberate type of intelligence must surely escape such 
perfunctory treatment. In all mental testing emotional and 
volitional data should be taken into account by consulting 
teachers who have had prolonged intercourse with the indi- 
viduals tested. Some of these difficulties had been foreseen 
by Binet and Simon during the period when they were con- 
structing their metrical scale of intelligence. They pomted 
out correctly that to succeed in school work demands will, 
character, docility, regular habits and especially continuity of 
effort. But they were of the opinion that these qualities are 
hardly called into play m the tests and that, therefore, intelli- 
gence could be sharply distmguished from scholastic abihty. 
In this view they were undoubtedly mistaken, and although 
Bmet described intelligence as being displayed by suitable 
adaptation to the environment and was aware that scholastic 
attainments influenced the tests, he failed to see that the 
dominating part of the environment of a child was the school 
and scholastic tradition. 

It was pomted out above that the assumption that mental 
tests measure General Intelligence or Abihty was open to 
challenge, and some have gone so far as to maintain that to 
talk of Intelhgence is merely to hypostatise a general name. 
In a word, whilst there are intelligent acts there is no reason to 
assume that there is a real entity called General Intelligence, 
but that this is simply a name for the average of all such acts. 
Much discussion has centred round this point and the matter 



WHAT IS INT'liLUGENCE 


315 


is by no means settled. Aca>rding to the ' non-focal ’ view 
of the nature of intelligence, ability to perform any test depends 
on a complex of heterogeneous factors ; and if ability in any 
two performances is positively correlated the result is due to 
the degree in which the elementary factors happen to coincide 
m the two cases On the ‘ mulhfocal ‘ theory ability to cope 
with a test depends on the particular mental level to which it 
appeals, such as sensory, ideational, etc and two performances 
will be positively correlated when they call into action powers 
at the same level of consciousness. Finally there is the 
' unifocal ‘ theory according to which one common factor 
called General Ability is always brought into play in per- 
fonmng any mental test ; and the amount of correlation 
between two performances, in so far as it does not depend on 
sinulanty of content or form in the tests, depends on the 
extent to which the common factor is mvolved.** 

Professor Spearman, who is responsible for the unifocal 
view bases his behef m the existence of the common factor 
on the results of experiments in correlating vanous psycho- 
physical or mental tests. A variety of different tests calling 
into activity sensory, motor, associative, vohbonal and other 
functions are given to groups of individuals and the coefficients 
of correlation between every pair of tests are calculated Sets 
of mental or scholastic tests are dealt with m the same fashion 
It IS found m these cases that the measures of correlation are 
as a rule positive and frequently high, and whilst they are some- 
times low they are only very rarely negative. These coeffi- 
cients are also found to have a relationship to each other 
called the hierarchical order, that is, they may be arranged in 
rows and columns so that each is greater than any other to 
the right of it m the same row or, below it m the same column ; 
and the magnitudes follow a defimte rule. The theory in 
question is sometimes known as that of ' Two Factors ’ for it 
is thought that the performances of any mdividual in any 
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intellectaal activity, such as a mental test, depend on a general 
factor entering into them all in various degrees, and a specific 
factor peculiar to each test ; and further that there are no 
group factors involved, unless the tests are very similar. The 
nature of the argument which is believed to necessitate the 
esistence of the general factor has been stated luddly in the 
following manner- Suppose we consider a senes of psycho- 
physical functions which we may caU A, B, C, D, £, and 
“ Let us for illustration assume that these are specific mani- 
festations of one common jnxicess, more or less essential to 
them all and therefore coimected with them in various 
degrees ; then if A correlate with C, D, etc. in progressively 
diminishing degrees m that order, any other function of the 
same senes such as B will also correlate with C, D, etc. m 
progressively di minishing degree in the same order; and 
similarly if the correlation of C with A be higher t han C with 
B then the correlation of D with A will also be higher than that 
of D with B ; so of £ and similarly through the series in either 
direction. The system of correlations between each possible 
pair in such a series is called a hierarchy." • 

Another equivalent method of defining a hierarchy is given 
by the equation 



where r., is the coefficient of correlation between any two 
tests or functions a and p ; and similarly of the others. If 
the tests a, b, p, q are not obviously similar it is argued that 
the relationship expressed by the equation can only hold if 
there is some general intellective factor common to all the 
performances, and no group factors. It follows, as a corollary 
from the equation, that in any table of correlations arranged 
as a hierarchy every column has a perfect correlation with 

* Bart. I have anbetitnted letters for words to make the aigimient 
clearer. 
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every other one. Professor Spearman has demonstrated 
that all the work which had been done m the direction of 
correlating the results of tests for many years by difEerent 
investigators satisfies this condition. The general factor is 
supposed to be due to a common fund of intellectual energy 
so that “ every intellectual act appears to mvolve both the 
specific activity of a particular ss^stem of cortical neurones 
and also the general energy of the whole cortex " Now the 
conception of mental energy assumed m this statement is of 
very doubtful validity ; and if any analogy with energy in the 
physical sense of the term is imphed it is defimtely erroneous. 
Physiology, at any rate, knows of no fund of nervous energy 
for as Dr Adrian has said “ speaking from a purely physio- 
logical point of view, it seems to me that the less we say about 
nervous and mental energy the better,” Nor has psychology 
any use for such an energy fund as our study of fatigue in 
the next chapter will shew. 

Experimental evidence shews that the tests which have 
the highest correlation with all other tests are those which 
depend most on voluntary attention ; and further that when 
the same tests are repeated till they become mechanical, so 
that little attention is required, the degree of correlation tends 
to dimmish. On both these grounds it is inferred that the 
general factor is the power to concentrate attention. Thus we 
are almost driven to the conclusion that mental tests measure 
vohtion rather than intelligence, and lest we shoidd hesitate 
to take the last step Dr Webb has asserted that his investi- 
gations on Character and Intelligence demand a second general 
factor other than general abihty, namely persistence of motives 
or steadmess of purpose Luckily, however. Dr Maxwell 
Garnett has prevented ns from confounding the mtellect 
with the will by the discovery, made with the aid of original 
mathematical devices, of another group factor called ‘ clever- 
ness ' which is found whenever the tests are sufficiently similar. 
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Mach confusion has be^ introduced into these experi- 
mental and statistical matters by the neglect of general con- 
sideration and the confusion of the subjective with the objec- 
tive standpoints It is sometimes forgotten that the numerical 
results of mental tests are concerned only with the objective 
side of experience and that the subjective aspect is a more or 
less happy inference from the data so obtamed Histoncally, 
the failure to distinguish carefully between the active subject 
on the one hand and the objects of his activity on the other 
led to the exploded doctrine of the structure of the mind as 
a congeries of separate faculties But if we keep steadily 
before us the fact that there is only one ultimate mode of 
psychical activity to wit. attention, we are led to look m the 
direction of the objecJtive aspect of consciousness for an 
explanation of the varieties of mental powers. Nobody has 
stated the correct position more succmctly tham Professor J 
Ward who sajrs : •* “ At first sight it looks rather as if the 
kind of activity might vary while the object remained the 
same ; that, e g , havmg perceived an object, we later on 
remembered or desired it It would then be most natural to 
refer these several activities to correspondmg faculties of 
perception, memory and desire . . Nevertheless, a more 
thorough analysis shews that when the supposed faculty is 
different the object is never entuely and in all respects the 
same. Thus, m perception, e g , we deal with * impressions ' 
or primary presentations, and m memory and imagination 
with ‘ ideas ’ or secondary presentations. In desire the want 
of the object gives it an entirely different setting, adding a 
new characteristic, that of value or worth ” 

The fact that mathematical analysis of the results of the 
correlation of mental tests shews that the activity of attention 
IS a factor common to all performances, is an mteresting 
but unnecessary confirmation of this psychological analysis ; 
and indeed what else could anybody expect ? Dr Maxwell 
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Garnett’s grtmp factor of ‘ devemess,’ is, we are told, closely 
allied to wit or humour and cheerfulness and not merely 
cogmdve. It leans, in other words, to the affective side of 
subjective processes. Now we have frequently seen that to 
descnbe the facts of expenence we require not less than three 
sets of descriptive terms, cognitive, affective and conative. 
These attitudes are observable m varying degree in every 
psychical state ; yet one of them may on occasion be reduced 
to a bare minimum. Such dmunution is hardly likely to occur 
to the conative factor under the conditions of mental testing, 
and It would be equally difficult to effect a reduction m the 
process of cogmtion unless the tasks were absolutely mechanical 
On the other hand the affective element may well decrease 
indefimtely during the process of the tests, as when the person 
ceases to be mterested but has not yet become bored. We 
ought, therefore, to have anticipated that the results of 
mental testmg would display a general conative factor and 
a group affective factor, and further we should be led 
to expect the existence of another general factor, corre- 
sponding to the cogmtive side of consciousness and evident 
m all performances. The student may confidently anti- 
cipate that when some future mvestigator searches statistic- 
ally m the proper quarter he will discover a general 
factor consisting of clearness of apprehension mingled with 
soimd judgment as an essential feature in the conception of 
mtelligence. 

Before this consummation has been reached, however. 
Professor G H Thomson has dehvered an attack on the 
methods used to prove the theory of the Two Factors *• He 
made artificial experiments by means of dice throws and card 
drawings so as to obtain correlations due to group factors 
selected at random. His method was to assign chance numbers 
obtamed in these ways to certam letters of the alphabet thus 
getting a senes of values for ' imitation mental tests ’ When 
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the correlations between these niunbeis was worked out 
and arranged in rows and columns all the criteria of the 
hierarchical order were found to be satisfied. The hierar- 
chical order can consequently be produced without the neces- 
sity of invoking a general factor, but simply by the arrange- 
ment of group factors allocated by chance throws of dice 
and drawings from a pack of cards. In this way “ it was 
found that in every case a very considerable degree of 
perfection of hierarchical order was produced, quite as 
high as that found in the correlation data of experimental 
psycholc^.” A hierarchy amongst correlation coefficients may 
consequently be a chance phenomenon due to taking a sample 
instead of the whole population, and does not require any 
theory of a general factor to account for it. Professor 
Thomson, accordingly, proposes to substitute a ‘ sampling 
theory of ability ' according to which there are a group of 
abilities involved in canying out any test, such factors being 
a sample of the whole number of elemental abihties which 
the subject possesses In order to account for intellectual 
ability he uses the analogy of a game, where the chance of 
winning, other things being equal, depends on good team work, 
that is a group acting together as a unit. But no amount of 
mathematical analysis can eliminate the general factor of 
attention without eliminating consciousness. 

In the experimental investigations into the meaning of 
intelligence so far conddered the correlations between different 
tests have been measured by taking the results of initial trials 
of various abilities. There is a serious objection to this 
procedure owing to the great variability diqdayed by the 
same individual in the preliminary attempts to accomplish 
any task. Suppose it were desired to find out whether skill 
in cricket goes with excellence in tennis. It would be palpably 
absurd to take the results of the first few games or, mdeed, 
to take any results until the individuals had found their 
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level of ability. For the same reason it is better to continae 
the tests time after time until the person readies his limit of 
capacity in each particular test. Professor HoUingworth *' 
accordingly tested a group of subjects with half a dozen tests, 
instances of which were given over two hundred times until 
the limit of skill was reached as was shewn by the fact that a 
large number of subsequent trials produced no further improve- 
ment. The results of each test were correlated with all the 
others at various stages of the practice from the first to the 
last triaL It was found that the value of the correlations 
became markedly greater the longer the practice was continued ; 
the average correlation coefficients of each test with all the 
others increasing from *065 to *490. There was some indica- 
tion in these investigations that the coefficients of anrelation 
cease to increase when the practice level is reached, and 
thereafter begin to decline. As long as practice improves 
performance, i.e. until the plateau is reached, there is a dedded 
increase ; but any drop from the plateau, such as may be 
brought about by slackened effort, leads to a decrease in the 
value of the correlation. 

Professor Hollingworth thinks that the results favour 
the theory of general ability ; for if this exists evidence should 
be sought in the ul tima te capacity of the individuals. The 
earlier tests would be vitiated by chance variability, momen- 
tary attitudes, strangeness, etc. and being subject to these 
errors would not be true measures of ability. When each 
individual has reached the limit of his efficiency a fair sample 
is obtained and, then only, those who excel m one test also 
excel in the others. These conclusions are not well established 
since the number of individuals examined was very small, but 
the method is useful and, though the results have received a 
certain confirmation, farther research in this directioa would 
jddd valuable results. 


X 



3 ** 


educational psychology 


SAUPl^ OF INDIVIDnAI. TESTS 

Dr Burt considers tlist for normal children the Bmet-Simon 
tests yield the most accurate measurements at the ages of 6, 7 
and 8 years. The foUowmg are therefore riven as samples of 
the London Revision in average order of difficulty. 


Age VI 

(Children aged 5 to 6 should do half the following m 
addition to previous tests ) 

1 Knows (without counting) number of fingers on right hand, 

left hand, both hands. 

2 Counts 13 pennies. 

3 Copies a large diamond shape (2| x li mches) recognisably. 

4 Copies legibly from script : “ See btfle Paul." 

5 Names days of week without error m 10 seconds. 

6 Names without error 4 coins, is , id , fid , id. 

7 A visitmg - card (aj x 3i mches) is cut m two diagonally. 

The triangles are placed so that the hypotenuses are at 
right angles The child fits them together properly 

8 Defines by statmg their use 3 out of 5 of the following : horse, 

chair, mother, table, fork 

9 Repeats 5 numbers (1 trial correct out of 3) 5*2947 

fi3852.. ,. 97318 

10 Describes items m 2 out of 3 prescribed pictures. 

11 Repeats after the exammer the foUowmg : " We are going 

for a walk , will you give me that pretty bonnet ? " 

12 Shews his (a) right hand , (b) left ear 


Age VII 

(Children aged 6 to 7 should do half the foUowmg ) 

1 Recognises missmg features (3 out of 4) ; (a) man's head — 

mouth miasmg , (b) woman's head— eye missmg , (c) 

woman's head — nose missmg, (d) woman with missing 
arms 

2 Adds without error 3 pennies and 3 half pence (m 15 secs ). 

3 States difference between (2 out of 3 m 2 mts ) : (a) fly — 

butterfly , (6) wood — glass ; (e) paper — cardboard. 

4 Writes legibly from dictation : " Ine pretty httle girls " 


Age VIII 

(Children aged 7 to 8 should do half the following.) 

1 Reads, without assistance, a jnescribed passage enumerating 

20 items and recalls 2 items out of the 20. 

2 Answers the foUowmg questions (2 out of 3) : What would 

you do — (a) if mis^m tram. ; (fi) if broke something 

belongmg to somebody else ; (c) it struck accident- 

- Vr hnv ^rl ? 
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3 Counta backwards from 20 to i (in about 30 secs, with only 

one mistake). 

4 Gives fall date. Day of week. . . . Day of month. . . . 

(3 days* error allowed) .... month year. 


5 Gives change for 2d ont of is. (firom the following |d , 

Id., 6d., 2s , 2s. 6d.. lOB , £ 1 ). 

6 Repeats 6 numbers (i trial correct ont of 3) : 250364 

853916 471582. 


Sa>ii>i.xs OF Group Txsts 

The following are samples from the alpha tests, the first and 
last item being selected m every case In all the tests except the 
first, one or more items are solved as a guide. 

Test I Directions (12 items). 

(а) Look at the circles (5 circles of i cm. diameter side 

by side are drawn). 

la) Make a cross m the first circle and also a figure i m 
the third. 

(б) Look at 12 (the figures i to 9 prmted in bold type) 

If 7 18 more than s, then cross out the numMr 6 
unless 6 is more man 8 in which case draw a hne 
under the number. 

Test 2 Arithmetical problems (20 items) 

(a) How many are 30 men and 7 men ? 

(b) A commission lunise which had already supplied 1897 

barrels of apples to a cantonment debvered the 
remainder 01 its stock to 29 mess balls Of this 
remamder each mess hall received 54 barrels What 
was the total number of barrels supph^ ? 

Test 3 Practical judgment (16 items). 

Make a cross before the best answer. 

(a) Cats are useful animals, because 

— they catch mice, 

— they are gentle. 

— they are afraid of dogs. 

(b) Why IS it colder nearer the poles than nearer the 

equator ? because 

— the poles are always farther from the sun. 

— the sunsbme falls obliquely at the poles. 

— there is more ice at the poles. 

Test 4 Sjmonyms and Antonyms (40 items). 

If two words of a pair mean the same or nearly the same, 
draw a hne under same. If they mean the opposite 
or nearly the opposite, draw a hne under op^stie. 
If you cannot be sore, guess. 

(a) wet— ^ same— opposite 

(5) encomium — eulogy same— opposite. 
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Test 5 Disarranged sentences (24 items) 

Below are some mixed sentences Some of the sentences 
are false and some true Think what each woutd say 
if the words were straightened out, bnt don't write 
them yonrself If what it wmdd say is true, draw a 
Ime under the word “ true " ; if what it would say is 
false, draw a Ime under the word " false." If you 
cannot be sure, guess. 

(a) lions strong are true — false. 

(b) repeated call human for courtesies associations 

true — false. 

Test 6 Number Completion Senes (20 items) 

Look at each row of numbers below, and wnte the two 
numbers that should come next 

(а) 3 4 5 6 7 » 

(б) 3 6 8 16 18 36 

Test 7 Analogies (40 items). 

In each Ime, below, the first two words are related to each 
other m some way What you are to do is to see what 
the relation is between the first two words, and 
underlme the word m heavy type that is related m 
the same way to the third word 

(a) gun— shoots : : knife — RUN CUTS HAT BIRD 

(W cold— ice . heat — LIGHTNING WARM STEAM 
COAT 

Test 8 General Information (40 items). 

In each of the sentences below you have four choices for 
the last word. Only one of them is correct. Draw a 
Ime under one of these four words which makes the 
truest sentence. If you cannot be sure, guess. 

(a) America was discovered by Drake Hudson Columbus 

Balboa 

(b) Scrooge appears m Vanity Fair, The Christmas Carol, 

Romola, Henry IV 


The foUowingare samples of novel tests used m the Northum- 
berland tests. They are selected from the easier or shorter 
examples. 

Extra word 

I The pupil IS required to underline the extra word. 

Example : wood, cork, stone, boat, bladder — stone because the 
others float. 

grapes, wool, oranges, apple, banana 
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Schema. 


i The following schema is explamed and two relationships are 
solved as a guide. 

Mr and Mrs Adams 


Thomas Hawthorn »Etliel Makel James <= Bridget Mortimer 


za^tb 


Timothy Edward Eluam 

The pupil answers these questions (a) What is Timothy's sur- 
name ? 

(b) Elizabeth's surname ? 

(e) Who IS Timothy's uncle ? 


3 The pupil has to arrange mentally the five words m each Ime 
m their proper order and nnderlme the middle word. 
Example : mmnte second year hour week 

elephant sheep mouse cow puppy 


Htndusiant Test. 

4 The sentences below are m a foreign langna^ and their mean- 
ings are given m English. In each English sentence a word 
IS underhned and you have to underlme the word which 
corresponds to it in the foreign sentence. 

1. Kuch malai some cream. 

2. Kuch pun leoge will you take some cake ? 

3. Misn leoge will you take sugar 7 

This example is worked out fully and two more difficult examples 
are set 
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MENTAL FATIGUE 

The Forms ol Fstagae — Inflnenoe of the Environment — Psychological 
Factors — Symptoms of Fatigne — Sex Differences m Fatigue- 
Methods of Mmisnring Fatigne — ^Fatigne and Rhythm 

THE FORMS OF FATIGUE 

During the last quarter of a century a considerable amount of 
experimental research has been directed to the study of the 
problems of fatigue, but the nature of mental fatigue has 
remamed obscure and the methods suggested for measuring 
it are consequently very diverse. The origin of the difficulties 
hes in the failure to distinguish between various forms of 
fatigue, coupled with search in the wrong directions Physio- 
logical or muscular fatigue was the first form to be investi- 
gated, and the methods and results have been too readily 
applied to the case of mental fatigue. From the pomt of view 
of education it is dejfirable to understand the processes that 
have been emplo}red : for if a sound method of detecting and 
measurmg mental fatigue can be found it will play an impor- 
tant part in determimng the distribution of the subjects m the 
curriculum, the length of school periods and the time devoted 
to work and recreation. Within the last decade a beginning 
has been made m the investigation of industrial fatigue, and 
the conclusions reached, especially those for improving the 
environmental conditions of work are applicable to schools 
and will be briefly described later on. 

Biologically, fatigue has been r^arded as a defoisive 
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function intended to ward o£E ezhanstion. In accordance 
with this conception it has been defined as " a subjective 
impression with an Directive impotence.” But this assumed 
parallelism, between the feeling of fatigue and lack of power 
to work, rests on no solid foundation. It is possible to have 
the subjective feeling without diminished capacity and 
vice versa. Dr Rivets has recorded an instructive example 
from his own experience. He made a record each night of 
the contractions of a small group of muscles : one such 
reading was taken after a very fatiguing day, when he was so 
tired, that “ it was only by a great efiort that I brought myself 
to carry out my usual task.” To his great surprise he produced 
a curve " very much larger than usual.” * A similar pheno- 
menon was observed by Miss M. Smith who carried out 
prolonged experiments on fatigue, produced by deprivation 
of deep. As a result of her experiences over three years she 
states that the subjective feelings bear no relation to the 
objective demonstration of fatigue. ” Subjectively I had no 
criterion adiatever for the stage when the objective records 
^ewed continuous deterioration nor yet for the return to the 
normal.” * It is, in fact, as difficult to give a biological 
significance to subjective fatigue as to the emotion of fear. 
As m the latter case the feeling may injuriously afiect the 
activity necessary to saf^uard the welfare of the organism, 
so m the former the feeling is no true index of the state of 
physiological fatigue, and so does not subserve well-being. 

We may diatingiiiah three forms of fatigue which, however, 
are closely interwoven, (a) olqective fatigue as shewn by 
abnormalities in activity or output of work, {b) subjective 
fatigue or a feeling of inability, resting partially on certain 
bodily sensations and (c) physiological fatigue, which is a 
state of a particular organ or organs. Diminished power of 
activity, it must be remembered, is a relative state depending 
partly on the difficulty of the task, as is diewn by the observa- 
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ti(ni that a muscle, for instance, may be completdy hitigoed 
for lifting a particular weight, but nevertheless capable of 
lifting freely a lighter weight ; and relative also to the interest 
taken in the task. The physiological state has no necessary 
conscioas concomitant, but is inferred from chemical and 
physudogical evidence. Further, we must distinguish between 
lassitude and fatigue, the former being weariness due to mono- 
tony, lack of interest, etc. in which neither jdiysiological 
fatigue nor subjective fatigue is necessarily i»esent, yet there 
is diminished capacity for the task to be performed. 

It seems hardly necessary to snpptni this last statement by 
experimental data but nevertheless such evidence is forth- 
cmning. Certain individuals performed three simide tasks 
two mainly mental, namely adding figures in their heads, 
and adding figures by means of a comptometer, and a third 
jdiirsical, i.e. pulling at r^ular intervals against a spring. 
They wcn-ked for two and a half hours both in the morning and 
the afternoon, with an hour’s interval for lunch, over a period 
of six weeks. On certain days they confined themselves each 
to one of the three tasks, whilst on other days th^ had spells 
at each task in tom. The amount of work done was in every 
case greater on the days of varied work than on the unvaried 
days, being from 4 to 24 per cent, in excess. Also the accuracy 
of the wmk, as measured by the number of the errors in the 
first tvro tasks, was greater by more than 25 per cent, on the 
days of varied work. It is ccmsequently uneccmomical to 
maintain the same form of activity throughout a long spell of 
work, and a considerable increase of quantity and improve- 
ment in quality results from variety. Introspective records 
^ewed that the results were due to the boredom and monotony 
of an unchanging task. 

Subjective fatigue is a very complex state, consisting not 
only of fatigue sensations referred to different organs, but also 
of a feeling of inertia shewn in a disinclination to b^[in new 



FORMS OF FATIGUE 


3*9 


work. There is also, hypersensitivity to noises, sometiines 
accompanied by visual halludnatioas : and what is more 
important still, a heightened emotional excitability which, 
by causing a feeling of exaltation, may result in an increased 
power of work. As previously stated, the subjective feelings 
are no guide to objective fatigue : very bad work being some- 
times accompanied by a conviction that it is remarkably 
good. There is some evidence to shew that temperamental 
difEerences take a predominant part in determining the sub- 
jective differences to fatigue for the same kind of work. 

The physiological state of fatigue may be briefly described, 
but it is mainly with the other varieties that we shall be con- 
cerned since from the educational standpoint they are the most 
important. Whilst it would be rash to assume that the 
incidence and development of mental fatigue follow the same 
course as physiological fatigue, the relation of nund to body 
makes a study of the latter a necessary part of the former 
In this stuify there are two factors to be considered, an energy 
factor and a toxic factor. 

During muscular contraction the tissues give out heat and 
perform work as the result of the breaking down of glycogen, 
an animal starch, stored in the muscles themselves and also 
in the liver, as in a reservoir, from which supphes may be 
drawn at need, as for instance after excessive labour The 
gl3rcogen is first broken down chemically into sugar, and then 
into lactic add, and by this means chemical energy is converted 
into mechanical tension.* When the musdes are again in a 
state of rest the chemical process is reversed, so that the 
greater part of the lactic add is reamverted into glycogen, a 
substance of higher potential energy. The adrenal endocrine 
gland aids this effect, for the internal secretion which it pours 
into the blood defers the onset of fatigue in musde and assists 
in its recovery. After a musde has been fatigued the injection 
of adrenalin into the blood will rapidly restore it to its resting 



330 


EDUCATIONAL PSYCHOLOGY 


ouiditioa. This, it does, by Hboatiag sugar from the stored 
supply in the liver. Excessive doses adrenalin may produce 
an excess of sugar so that glycosuria results. Similar effects 
are produced by hard labour as in athletic contests and in 
examinations, after which some students shew temporary 
gljicosnria. In order that the above chemical change may be 
reversible under normal conditions a supply of oxygen is 
necessary. If oxygen is not available the lactic add accumu- 
lates and fatigue ensues, so that it is the accumulation of pro- 
ducts of lower potential energy, and not primarily the exhaus- 
tion of supphes which is the immediate precursor of physio- 
logical fatigue. As a result of the recovery process the 
muscular system regains chemical energy. Although these 
facts have been established for the case of muscles excised 
from the body it is evident that good ventilation, by securing 
a proper supply of available ox^en, is an important condition 
m counteracting the effects of physiological fatigue. 

In the living body the effiaent performance of work 
depends not only on the state of the muscular apparatus, but 
also on the integrity of the central nervous system which 
imtiates and distributes impulses to action, and on the con- 
ducting peripheral nerves which convey the impulses to the 
musdes Now the conducting nerve fibres are practically 
unfatiguable ; thus the sciatic nerve has been shewn capable 
of conducting nervous impulses after continuous stimulation 
for ten hours, whilst the central nervous system, on the other 
hand, is more readily fatiguable. The parts of the nervous 
system most easily fatigued are the end-organs which are 
the nervous structures at the point of union of musde and 
nerve, and the synapses or points of junction where adjacent 
nerve fibres meet. So that what really happens when the 
muscular system fails to resjxind to an effort of the will is a 
blocking of the nervous impulses at the sjmapses and the 
end-organs There is also a central inhibition produced by 
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the activity itself. For, when a mtude is volnntarily con- 
tracted, impulses are sent up the nerve fibres to the centres 
in the central nervous system the effect of which is to inhibit 
the impulses which normally travel down other fibres and 
produce further contractions in that muscle. Consequently, 
although a tired man refers his feehngs of fatigue to sensations 
in his muscles, it is probable that by no voluntary effort can 
the muscles be completely fatigued ; for they are guarded, as 
it were, by the failure of the nervous impulses to find an open 
path to stimulate them. It is as though an electric tram were 
ready to start but could not establish proper contact with the 
overhead wires, or the connection at some junction had broken 
down. 

But the muscular system may cease to respond for another 
reason. When a musde with its attached nerve is isolated 
from the body and the nerve is stimulated for a long period, 
the ensuing contractions sooner or later progressively decline 
in amphtude and the time of each contraction progressively 
increases If, however, the muscle is washed by a stream of 
salt water it recovers. The blood acts as a flushing agent in 
the living body so that the movements are not damped down. 
Moreover if an extract of fatigued muscle is injected into the 
body of another animal the latter shews signs of fatigue. 
These observations would appear to shew that m addition to 
lactic acid certain poisonous metabohtes are produced by 
muscular activity. Fatigue of the muscle system, therefore, 
is not to be compared with the failure of fuel in a steam 
engine, or with the running down of a clock-weight, but rather 
with the clogging of wheels in some mechanism by dirt. 

It is necessary to warn the student against a too-ready 
application of the results of physiological fatigue established 
by means of experiments on excised muscles. For the 
functioning of any organ of the body is controlled and regulated 
by impulses generated by the cells of other organs. Thus the 
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source of impulses urfaich gave rise to muscular activity is to 
be sought in other parts of the body, notably the nervous 
q^tem. And it is hazardous to assume that an electrical 
stimulus can be a annplete substitute for the normal impulse 
nricing fmm such othcx cells. An impulse originating in 
living cells can exercise control over the functions of other 
cells. For example, there is a group of cells in the heart 
known as ' the pacemaker * because of their influence on the 
rhjrihm of that organ ; and certain nerve cells possess the 
same power. It is by the influence of these structures that 
the organs of the body are caused to work harmoniously 
together.* The importance of this co-ordination of the 
activities of the living body mil appear in the sequel. 

There is some reason to suppose that an antitoxm is formed 
in the hving body which counteracts the effects of the poisons 
referred to above. For a person is able, by practice, to acquire 
a relative immunity to some particular form of fatiguing 
process, as shewn by the delay in the onset of the symptoms 
of fatigue and their diminished duration. Not the least of 
the valuable results of disriplined study beyond the point 
at which the pupils would cease of their own accord, is the 
acquired habit of immunity to mental fatigue thereby induced 
Any system of work in schools, which permits pupils below 
the age of i6 to cease applying themselves to a particular 
subject when they think they have had enough of it, is detri- 
mental to their future resisting powers Nobody seems to 
have called attention to this danger in the Dalton and siniilar 
plans of work for 3 mung scholars. 


INFLUENCE OF THE ENVIRONMENT 

Valuable information concenung the environmental causes 
of industrial fatigue has been accumulated • and some of the 
results have a direct bearing on schoolroom conditions, so 
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that the student of education should be familiar with 
them. 

In industry the degree of fatigue developed depends largely 
on the methods of work adopted, being much less in the case 
of the steadier and more systematic wcHrker. Unduly long 
hours of work have been shewn to produce absolutely less 
output ; thus a reduction m hours from 667 to 55-5 per week 
of heavy labour resulted m an average hourly increase of out- 
put in the ratio of 100 to 137, and an increase of total output 
in the ratio of 100 to 119. Output is always low on Monday 
and at the end of the week. The former is known as the 
“ Monday effect ” and is due to the difficulty of settling down 
to work after the excitement or change of the week-end, and the 
partial loss of the effects oi habituation. The present author 
has been assured that the men in a College eight always row 
worse on Monday than on other days of the week The latter is 
due to the effects of fatigue which are cumulative dunng the 
week. There is also a seasonal variation, so that in some kinds 
of heavy work which involve high temperatures the output is 
greatest in Wmter and least in Summer. Work done under 
artificial illumination even of the best kind causes production 
to fall, and when natural lighting is resumed some time is 
necessary before the output again becomes normal. Ventila- 
tion has a decided effect on output. Good ventilation pre- 
vents disease by removing dust and germs, stimulates muscular 
and mental activity by its physiological action, and is a 
psychological stimulus in that it reproduces to some extent 
the invigoratiiig conditions of outside air. Dr Hill has shewn 
that these results of good ventilation depend on the physical 
rather than on the chemical properties of the air. A current 
of dry air cools the skin and stimulates the nerve endings. 
The blood instead of fiushing the surface vessels is deflected 
to the visceral organs ; and the cool skin stimulates deeper 
bceathing and increases the drcnlation so as to improve the 
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health generally. Moreover the absorptive power of the air is 
increased when it is in motion, thus removing moisture 
exhaled from the lungs and evaporated from the sldn : whilst 
stagnant air combined with moist heat causes the mucous lining 
of the throat to become turgid, providing a suitable culture 
medium for disease germs of influensa and consumption. 
Thus, to decrease fatigue and danger of disease, the air in a 
well-ventilated schoolroom should be cool, dry, diverse in 
temperature in difierent parts, and in motion produced by a 
cross draught. 


PSYCHOLOGICAL FACTORS 

We have seen that the structure of the nervous S3rstem 
acts as a screen to ward off the danger of excessive muscular 
fatigue by blocking the paths of the nervous impulses. The 
chief line of defence, however, against all the forms of fatigue, 
especially subjective or mental fatigue is psychological. 
It is impossible to over-estimate the importance of psycho- 
logical factors m dealing with problems of fatigue ; and the 
neglect of them has vitiated the interpretation of experimental 
results For every form of mental excitement influences the 
capacity for activity so that the bare knowledge that a piece 
of work is about to begin or end may have a decided effect 
on the amount a person is able to accomplish.* When the 
capacity for a particular sort of work is diminishing, as shewn 
by lessened output, a strong mental incentive may counteract 
this effect. Amongst such mcentives are the desire to do well 
or to get finished, or to secure a reward ; whilst more impor- 
tant than all of them is an interest m the work itself or in 
some of its concomitants. The most convincing proof that 
the factors we are considering are purely psychological is to 
be found in the influence of suggestion on the ability to 
accomplish a task. It has been demonstrated, for instance. 
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that when a person has been lifting wei^ts. by means of an 
eigograph, until he can no longer raise a given mass, the mere 
snggestion that a portion of the weight has been removed. 
aUhf mgli nothing really happened, will hiin to 

continue lifting. And the contrary e£E^ has also been 
observed ; when it is suggested that a mass has been added 
&e person is unable to move the weight even though in 
actual fact a portion has been removed. Also there may 
be a lessened output of a particular variety of work when no 
fatigue is present and when capacity is not diminished, 
simply as a result of mind-wandering due to extraneous incen- 
tives or impulses to some other kind of activity. In fine, the 
quantity of specific work a person is able to accomplish seems 
to be a functitm of the intensities of the various sorts of stimuli 
to activity, the most important being the amount of interest 
he has in the task. 

The above considorations must be borne in mind in con- 
sidering the value of the various methods that have been used 
or suggested for estimating fatigue. Professor Musdo has 
recently called in question the possibility of finding any test 
of fatigue on the ground that, before the application of such a 
test, we must know independently what degree of fatigue is 
present. A similar objection has been taken to any attempt 
to measure Intelligence by moital tests since we require to 
know the grade of a person’s Intelligence in order to be sure 
that the test itself has any diagnostic value. Moreover, as it 
is impossible to observe a person's capaaty directly, it must 
be inferred from the quantity and quahty of his output ; but 
we have seen reason to think that the relation between them is 
frequently obscured by lack of interest, etc. Often, too, as 
was pointed out above, output is relatively good when the 
subject is undoubtedly fatigued but is stimulated by some 
strong incentive ; so that the relation between fatigue and 
poor outimt is not a constant one, but merely expresses a 
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general tendency. With these considerations in mind, 
Professor Ifuscio defined ^tigue as “ a condition caused by 
activity, in ^ch the output produced by that activity tends 
to be relatively poor ; and the of fatigue tends to vary 
directly with the pocnness of output.” Althouf^ general and 
local fatigue are probably comparatively distinct, little harm 
will be done if the definiti(m is modified so as to include in it 
the output which is produced not only by the activity itself, 
but by activities of a MmiUr nature and difficulty. 

One other difficulty remains which has been brought to 
light by the experiments, previously mentioned, on fatigue 
due to loss of sleep. As estimated by the quality of the out- 
put a state of fatigue displa3re two phases; an immediate 
passing condition when the person is stimulated to do better 
work, followed by a later prolonged state characterised by 
general loss of accuracy, weakened inhibition, and loss of 
retentiveness. It is possible, however, that the more accurate 
work accomplished in the first phase was due to interest in 
the result of the experiments with its accompanying sub- 
conscious excitement. 

These are, certain definite psychological andpsycho-physical 
influences, first pointed out by Kraepelin, which serve to mask 
the measurable effects of fatigue as estimated by the quantity 
of output. Such are (a) practice or habit, including also 
familiarisation or feeling at home with the work, (fr) warming-up 
or getting up steam, by vdiich is meant the process of getting 
habituated, (c) swing, w the mood for the activity, the effect 
of which as also of the previous influence may be interfered 
with by a pause, (d) spurts, which frequently occur at the 
b^linning or end of a period of activity owing to some mental 
incentive. Finally, and more fundamental thno all of these is 
(s) rhythm of work which, owing to its importance, will be 
cmsidered in detail later in the chapter. 
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SYMPTOMS OF FATIGUE 

The growth of experimental science tends to be inimiral to 
observations of a general nature, since it is lecc^nised that in 
order to collect scientific facts the observer needs a technical 
training. It might be expected that the sympathetic observa- 
tions of teachers would be serviceable m discovering the 
promment signs of mental fatigue. Galton, with his mdefatig- 
able zeal and passion for collecting data of every conceivable 
kind, circulated a questumnatre and received rephes from over 
a hundred teachers regarding the symptoms of fatigue both 
in themselves and their pupils.* The object of his questions 
was to discover the signs and mcipient effects of mental fatigue 
with the ultimate purpose of findmg out the causes of nervous 
breakdown. Whilst his suggestions for investigation m other 
directions such as sensory acuity, mental imagery, and anthro- 
pometry have been acted on by others and have borne fruit, it 
is strange that his researches in this direction have been 
allowed to Lapse completely. The mquiry established the 
following instructive facts. 

The commonest sign of incipient mental fatigue in school 
children is restlessness which is shewn m a variety of ways, 
such as sudden muscular movements, twitchings of fingers, 
grimaces, tendency to nervous laughter and general lack of 
motor co-ordination, leading to bad writing and, m extreme 
cases, to disordered speech. Sometimes there are disturbances 
of circulation shewn by cold feet and pallor or flushmg of the 
face, with congested eyes. The rhythm of breathmg is modi 
fied — by an acceleration of the number of respiratory move- 
ments and a reduction of their amphtude. Irritabihty also 
arises in consequence of which children become cross When 
the fatigue is more pronounced it is indicated by headaches 
and accompanied by sleeplessness, talking in sleep and some- 

Y 
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times somnambulism. As far as the senses are concerned, the 
observation of teachers shews that both hearing and vision 
areaSected; especially the latter. There may be a heightened 
susceptibility to sounds or the contrary, a diminution of sensi- 
bility. 'Vision is often disturbed partly as a result of excessive 
eye strain, but as the following case attested by Galton 
^ews there axe more deeply rooted causes in the nervous 
system. A lady teacher during a prolonged period of con- 
tinuous study was subject to attacks of colour-blindness which 
disappeared with rest. During such attacks she confused 
orange with ivy green, and blue with dingy 5rellow. After a 
year’s cessation from work she recovered, but was still prone 
to temporary periods of colour - bhndness during mental 
fatigue. 

The mental efiects of overstrain, produced by excessive 
fatigue, have been well summarised by Dr C. S. Myers who 
describes the mental disorders directly mduced by overwork 
which also afiect the bodily processes. " The failure of the 
higher mtellectual processes results, on the psychical side, in a 
loss of control over the unpleasant omflicting experiences of 
the past, the memories of which, through such higher control 
have hitherto — it may be unconsciously — ^been inhibited or 
repressed from consciousness. Fatigue impairs this inhibi- 
tion, and bygone conflicts, together with repressed unsatisfied 
impulses and cravings, are now free to surge forth from the 
unconscious to which they have been previously banished. 
Thus the mmd becomes tormented with the emotional 
experiences of the past . . . Neither over the worries of 
the past, nor over those of the present, has the self any adequate 
mastery ; and it has no longer the power to view them in the 
proper perspective. They are like restive horses which have 
escaped from control and bolt away, bearing their driver 
along with them. The emotional experiences thus engendered 
are accompanied by over-stimulation of certain organs of 



SEX DIFFERENCES IN FATIGUE 


339 


internal secretion, exhaustion of which reacts in turn harm- 
fully on the organism. A shortage of psychical as well as 
of physical, reserve forces arises." * 

We may summarise the 83nnptoms described in this section 
m a single formula by saying that mental fatigue is mdicated 
by a loss of physioli^cal balance and disturbed rhythm. 

SEX DIFFERENCES IN FATIGUE 

One of the most important factors in the consideration of 
the question as to whether there should be any difEerentiation 
of the school curriculum for boys and girls respectively is 
their relative susceptibility to physical and mental fatigue. 
Dr Adami who has reviewed the anatomical and physiological 
evidence has shewn that after the onset of adolescence, which 
occurs shortly after the b^inning of the secondary school 
period of the pupil’s school career, girls are more susceptible 
to nervous stram and nearer to the fatigue point. Data on 
the subject are scarce and somewhat obscure, but the expen- 
ence of teachers seems to leave no doubt that, on the whole, 
girls are more liable to overstrain and worry than the majority 
of boys. 

There is some evidence also that during the secondary 
school age girls are more variable than boys with regard to 
tests of fatigue, especially at puberty. A coefficient of varia- 
tion may be obtained by dividing the average of a group of 
subjects by then mean deviation and in this way the varia- 
bilities for different ages may be compared. By means of a 
fatigue test the following coefficients were found : • 

Ages 6 7 8 9 lo ii i2 X3 14 15 16 17 

Boys 41 43 -34 ’30 ‘34 3* 33 4* 33 35 30 43 

Girls -33 33 3° 3* 37 30 4* 5* 48 32 

In comparing boys with girls it is necessary to remember 
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that as regards anatomical age, determined by such things as 
the growth of teeth, hair, etc., girls are six months in advance 
of boys at the age of 5 and two and a half 3rears at the age of 15. 
This means that “ the girl is proportionately almost adult 
while the boy is still adolescent and the initial periods of 
strain fall at different periods.” Apart from differences of 
stature and weight in the sexes at corresponding ages there is 
a physiological difference which is very important from the 
point of view of fatigue. Up to the age of puberty the com- 
position of the blood is the same in bo}^ and girls, but there- 
after the specific gravity is lower in women than in men and 
remams so until about the age of 45 to 50. This state of affairs 
IS due to the fact that man’s blood contains relatively less 
water and more red corpuscles. Consequently the proportion 
of haemoglobin is less in the adolescent girl and remains so, 
and this mdicates a lessened capacity for absorbing oxygen 
and for metabolic rehabilitation. Women are, therefore, 
nearer the threshold of anaemia than men and general experi- 
ence bears out this observation. During the years of secondary 
education, bo3rs are not only physically stronger but have 
greater reserves of strength. 

Agam, the essential organs of sex act as endocrine glands 
elaborating and discharging into the blood stream certain 
secretions, called hormones, which are carried to other parts 
of the body and exert a selective influence on those tissues 
and organs concerned in the production of secondary sexual 
characters which are peculiar to the sexes. Moreover, other 
endocrme glands, such as the thyroid in the neck and the 
adrenals on the kidneys are brought into mutual functional 
relationship with the sex organs by means of the blood stream. 
Such connection appears to be of significance in regard to the 
quantity of calcium in the body ; and calcium salts are 
thought to play a part in maintammg the blood pressure and 
m controlling the excitability of the muscles. Although the 
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evidence is by no means strong, it is believed that there are 
differences in the dram of calcium from the blood which shew 
themselves at the time of puberty for " in the female the 
calcium metabolism becomes unstable, whereas in the male it 
remains relatively constant.” Defective calcium metabolism 
is the cause of softening of the bones which leads to spinal 
curvature and postural defects which, it is well known, are 
commoner amongst girls than boys 

The internal secretions produced by the endocrine glands 
produce an effect on the organism very similar to that caused 
by drugs, namdy variations in the pulse and blood pressure, 
in organic tone, in deferring the onset of fatigue and generally 
in exciting or depressmg the bodily functions. It will be 
noticed that such bodily changes are characteristic of emotional 
expression and, as some of the hormones are different in 
the sexes, it would be reasonable to expect a difference in 
emotional functioning and mood accompanied by different 
susceptibility to emotional and nervous strain. Owing to 
these considerations, and also to the fact that boys are less 
industrious and conscientious than girls, presenting a more 
obstinate resistance to the pressure of overwork by the 
cultivation of a spirit of healthy idleness, it comes about that 
girls, especially at the period of adolescence, are nearer to the 
fatigue point. If a girl is given too severe mental work she 
breaks down under strain ; whilst the boy in similar circum- 
stances, with less conscientiousness, gives up the work ; in 
this way acquiring an immunity to scholastic fatigue. 


METHODS OF MEASURING FATIGUE 

It is now time to consider the more important of the various 
methods which have been employed or suggested to measure 
fatiguabihty. These may be divided mto Acitve methods, in 
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which the person examined has to exert voluntary activity, 
muscular or mental ; and Passive, m which certain non- 
voluntary phenomena supposed to be indicative of a state of 
fatigue are tested. Amongst the latter, tests of sensory 
acuity were frequently employed in the earliest attempts to 
measure fatigue. There was a twofold reason for this choice. 
Experimental psychology had been largely concerned with 
measurements of sensation, and when a fatigue test was 
required the investigators naturally turned to the subject 
they were most famihar with. They also made the obvious 
assumption that the effects of fatigue would be most readily 
displayed in a dimmution of sensory acuity, for they held the 
view, though not consciously formulated, that there was a 
fund of energy at the disposal of the subject, which, havmg 
been more or less used up by physical or mental work left a 
smaller amount at the disposal of the senses 

Now there is a serious objection to such a view of the nature 
of fatigue, which has been well stated by Dr E D Adrian.^* 
He points out that the term energy is employed in two different 
senses, biological and ph3^]cal, as when we sp>eak of a man of 
energy or the energy of a moving body “ In both phrases we 
are using ' energy ’ to mean the capacity to do work, but in 
the first case work means biological or ' puiposive ’ activity, 
and in the second it means physical work, the jiroduct of a 
force mto a distance . . If we speak of ‘ mental energy ’ 
(to take the extreme case), we may mean somethmg analogous 
to phj^ical energy, but it is obvious that it must be defined m 
quite different terms Mental work, and mental forces and 
resistances may have a clear enough meaning for us, but it is 
a meaning which involves ideas of life and purpose Mental 
energy may perhaps be r^;arded as the product of the force 
into the resistance overcome (though both are imponderables) 
but because there is an analogy there is no reason to suppose 
that this mental energy will follow any of the generalisations 
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which have been observed for the energy changes in noaterial 
systems.” In particnlar we have no right to assume that 
when there is a state of mental fatigue brought about by mental 
activity there must be a corresponding decline m the amoimt 
of " energy ” available for sensory activity. Independent 
observation or experimental evidence is necessary in order to 
verify such a h3?pothesis. 

A considerable volume of work has been performed in 
this coimection on the sense of touch. If two compass points 
are placed simultaneoudy on any part of the skm it is found 
that they must be separated by a certain minimum distance 
called the spatial threshold, which vanes on different parts of 
the body, before the person can discriminate the two touches. 
At distances below the threshold the double touch appears 
single. It was believed that fatigue would make the dis- 
crimination of the pomts more difhcult. The only consistent 
results which emerged from this sesthesiometric method were 
that the threshold of tactile acuity was raised after formal 
gjmmastic exercises whilst games lowered it. In other words 
gymnastics are work whilst games are play. But there is no 
convincmg evidence that variations of the threshold are 
proportional to variations in fatigue. 

Sensibility to pain has been measured by means of an 
algesimeter, an instrument for exerting a pressure of known 
intensity on the surface of the skm by means of a blunt pomt 
attached to a spring. Some observers have found that mental 
fatigue raises the threshold of pain, others state that it is 
lowered. 

Tests of the acuity of vision and of hearing have likewise 
been employed, and it has been asserted that the limiting 
range of sight and hearing diminishes in the evening after a 
day's work. The results are more consistent for auditory 
than for visual acuity, but in neither case very convincmg. 

Measurements of the variation in blood pressure before and 
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after mental effort have also yielded no very consistent resnlts, 
but there is some evidence of a decrease of systolic pressure 
after work, accompanied by a change in respiration. All such 
methods shew great individual differences and are seriously 
affected by factors other than fatigue, such as emotion or 
sickness ; and unless the resnlts of passive methods can be 
shewn, by independent evidence, to be positively correlated 
with those of the active methods their value remains 
problematical. 

Althou^b tbe speed of a reaction is not vdiolly dependent on 
the will of the subject we may regard reaction-time experiments 
as forming a sort of transition from passive to active methods. 
In simile reaction-time experiments the person responds to a 
single sensory stimulus such as a letter, word or colour, or a 
simple shock, by pressing a key or uttering a word ; and the 
time necessary to make the reaction is reconkd automatically 
— usually by an electric device, the reacting movement 
making or breaking a circuit. It might be supposed that the 
muscular response would be slower in a state of fatigue, but 
the results are variable; for the subject sometimes has a 
smaller reaction-time after a period of intensive work, or at 
the end of a day’s labour. For complex reaction-time experi- 
ments the subject responds to some stimulus such as a light 
or a sound, by choosing between two or more reactions ; or he 
may be required to react to some definite stimulus but to 
refrain from reacting to others. Here, too, we often get 
apparently j»radoxical results for the reaction may be made 
more quickly when the person is presumably in a state of 
&tigne after work. It is evident that either the reaction-time 
is not regularly prolonged owing to fatigue, or that the experi- 
mental results have been wrongly interpreted ; and the latter 
alternative is probably the cmrect one as will be seen later. 
There are some resnlts, however, which shew that reaction- 
times are slower at the end (ff a week's work, which has been 
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interpreted to mean that the effects of fatigue are cnmnlative. 
A most ingenious and interesting reaction-time experiment 
was suggested by Galton which can be used with even the 
youngest of school children, being in fact an enjoyable game. 
The teacher and the ];mpils hold hands in a ring, the latter 
with eyes closed. At a time noted on a watch the teacher 
squeezes the right hand of the adjacent pupil who passes it on 
to the next pupil, and so on, until the squeeze goes the round 
and reaches the teacher again, when the time is noted ; or, 
preferably, several drcnits may be made continuously at one 
time. If the total time taken is divided by the number of 
pupils in the circuit and by the number of circuits we arrive 
at the average reaction-time for each pupil. Galton must have 
played this delightful game himself for he has stated that the 
squeeze usually takes one second to pass through each dozen 
or fifteen pupils. 

Tests of muscular strength as shewn by the ergograph, an 
instrument in which the contractions of the finger muscles 
are registered, the rest of the hand and the arm being clamped 
in a fixed position ; or by the dynamometer in which a spring 
is pressed in the hand and its movements recorded on a dial 
are the active methods most widely used in the past. With 
these are allied such tests as the rapidity of tapping a Morse 
key, or the accuracy of movement as shewn by dart-throwing, 
or the number of repetitions required to learn a set of non- 
sense syllables, etc. The eigi^ph has been applied to the 
measurement of mental fatigue in school children, as it was 
thought that concentrated attention would produce loss of 
muscular power in accordance with the hypothesis previously 
mentioned. It was hoped, at one time, to be able to measure 
the relative fatignability of different school subjects by the 
er go gr a phic method. The instrument was also emplojred to 
demonstrate the influence of alcohol, coffee, tea, etc , on fatigue. 
In using an ergograph variations occur both in the number 
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and the height of the contractions, leading to the belief that 
there is both a central and peripheral factor in fatigue. All 
such conclusions are vitiated by the effect of the psychological 
factors which, as stated before, produce irregular and contra- 
dictory readings. 

It is evident that in order to measure mental fatigue the 
most suitable means are active methods in which mental 
activity is indicated by the quantity and quahty of the mental 
work which is done Various simple mental operations have 
been used for this purpose, such as the performance of sunple 
additions or multiphcations, in which the amount of work is 
estimated by the number of examples done correctly m a 
given tune, and the quality by the number and nature of the 
errors Of a similar nature are those tests consisting of 
dictations or anthmetical problems of similar length and 
difficulty performed before and after a period of mental work 
By analysmg the nature of the mistakes m dictation, such as 
those due to the transposition or omission of letters and so 
forth, some attempt has been made to estimate the quahty of 
the work. 

Individual differences are of very great significance and 
psychological disturbmg conditions render difficult the mter- 
pretation of the results Nevertheless it has been stated, by 
some observers, that the spontaneous appearance of fixed 
habits due to the home environment of the children can be 
detected in the mistakes that are made, and that fatigue is 
thus indicated by the loss of higher control over later formed 
school habits On the other hand the onset of fatigue is 
frequently masked by the action of previously acquired stable 
habits : so that diminution of speed or accuracy in the tests is 
not invariably shewn when fatigue is obviously present. 

Other methods of an active kind have been suggested and 
used, such as the filling in of blank spaces left in a printed text, 
the reproduction of a series of numbers read to the subject at a 
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uniform rate and so forth. A very useful test whidi would 
repay further investigation is that of associated words, em- 
ployed by Miss M. Smith. It demands a double mental effort, 
namely the recognition of relationships between successive 
words and the retention of the right sequence. A list of forty 
words is used each havmg some connection with its successor 
as for instance, sheep, grass, plain, beautiful, Apollo, Greece, 
candle, etc The list is read to the subject at the rate of one 
word in two seconds, after which, being given the first word, 
the whole series has to be reproduced Failure to give the 
correct word in ten seconds counts as an error, whilst a wrong 
word corrected in ten seconds is half an error The effect of a 
state of fatigue is greatly to increase the number of errors, 
since attention is difficult to sustam But lack of attention 
may be due to causes other than fatigue, such as lack of interest 
and this, as before, renders doubtful the mterpretation of 
results in all such methods 

A review of the various devices that have been employed 
makes it clear that any trustworthy method of estimating 
mental fatigue must conform to certam essential conditions 
The active method should be followed and the tests must be 
mental and not physical or sensory Psychological factors 
must be allowed for or balanced by means of control 
expenments performed on subjects who are not fatigued 
The nature of the work by which fatigue is measured 
ought to be similar to the kmd of work which has produced 
the fatigue Attempts to draw conclusions from the amount 
of work done in the tests must be abandoned, which implies 
that the calculations should be made on some other basis 
than that of quantity Finally the interest of the persons 
examined must be mamtained at a maximum by securing their 
active co-operation. 

Some of these conditions are satisfied by the following 
investigation of mental fatigue in school children Different 
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classes of boys and girls were examined by preliminary tests 
consisting of arithmetical problems graded according to their 
ages. Every rla«gi was divided on the basis of the marks 
gained by the individual pupils into two equal teams A and B ; 
each pupil in team A bemg matched against one of team B 
who had secured the same number of marks, so that the teams 
were of equal ability. In what follows we shall ignore the 
class of infants seeing that they were only six and a half 
years of age. The equivalent groups worked identical problem 
tests in the first morning period and the last afternoon period 
of the school day, respectively, with the following results : 



Average age 


Average 

Coefficient of 
vanability i* 


Years 

MtnUhs 



Boys 

10 

7 

Mommg group A 

47-8 

30 




Afternoon „ B 

446 

33 

Boys 

12 

9 

Mommg group A 

IQ'4 

82 




Afternoon „ B 

i8-9 

90 

Girls 

II 

0 

Morning group A 

10 2 

14 




Afternoon „ B 

96 

20 


If we confine our attention to the marks gained by each 
team it will be seen that the mormng groups were superior 
to the afternoon groups to the extent of 6 to 7 per cent, for 
the younger children and 3 per cent, for the older. Mr 
Winch, who performed the experiment, followed m the foot- 
steps of all his predecessors and based his conclusions regarding 
fatigue on the capacity and accuracy of the pupils as shewn 
by their marks. He inferred in this way that mental work 
of an arithmetical kind appears to be less affected by the fatigue 
engendered by the school day as the children increase in age 
and that for the older pupils the fatigue effects are negligible. 

But inferences of a totally different kind are suggested by 
the figures if properly interpreted. The relative variabilities 
of the different groups are shewn in the last column of the 
above table, and if the experimenter had used these numbers 
he would have had a very different tale to tell. For it has 
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been shewn repeatedly that the quantity of the work done is 
no true index of the state of fatigue. We must look for the 
effects of fatigue in the direction of steadiness of work rather 
than of quantity. Regarded from this angle both afternoon 
groups of bo}^ are more variable by about lo per cent, than 
their corresponding morning groups, whilst the afternoon team 
of girls has become quite ragged, being over 40 per cent, more 
variable than their morning competitors. 


FATIGUE AND RHYTHM 

Enough has now been said to shew the fallacy of attempt- 
ing to estimate fatigue by the amount of work that a subject 
is able to accomplish. For, although a fatigued person may 
feel impotent to contmue the fatiguing work, we have ample 
reason to believe that by an effort of will he can conquer this, 
and so defeat the purpose of any test. But although he can 
accomphsh the task, and do it even accurately, he cannot 
command his voluntary attention. Mental fatigue is displayed 
by a diminution of the power of stenfy attention to which the 
subject is liable as the result of mental work ; and physical 
fatigue is shewn in the same manner. If experimenters had 
devoted their researches to this aspect of fatigue instead of 
attempting to estimate capacity or accuracy it is probable 
that a suitable fatigue test would long since have been dis- 
covered Isolated observations have been made from time 
to time which indicate that this is the very kernel of the 
problem of fatigue. Thus, in Miss Smith's prolonged and care- 
ful study of the fatigue state, one of the experiments consisted 
in marking dots with a pencil accurately in the centres of a 
large number of small irregularly disposed circles on a moving 
sheet of paper. “ Attention was so disturbed owing to fatigue 
that “ the loss of control as evidenced by the inability to 
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restrain the hand from making unaimed extra dots is very 
marked and is as characteristic of the fatigue state as the loss 
of efficiency shewn by the ineffective aiming." Further 
evidence is provided by a study of the wmdnull illusion. 
If one gazes at a windmill from the side, at a little distance 
away, the movements of the arms appear to change direction 
from time to time owing to disturbances of attention. By 
setting up a small windmill m a laboratory it was found that 
in normal circumstances, trying by an effort of will to maintain 
the wmdmill revolving in one direction as long as possible, 
there were on the average seven apparent changes of direction 
per minute During prolonged fatigued states the number 
of changes of direction increased greatly, mounting up to 
between thirteen to forty for several days. That is to say 
voluntary attention m states of fatigue is subject to large 
uncontrollable fluctuations as long as the fatigue effects 
persist. 

The author of this book undertook the task of investigating 
such disturbance of attention m school children by the 
following method. Prmted texts, of suitable difficulty, were 
used m which there were no divisions between the words or 
sentences, no paragraphs and no punctuation ; so that the 
appearance of the text was simply a contmuous senes of 
letters. The subjects were schoolboys whose average age was 
14 years and who were the brightest class m a Central School. 
Instructions were carefully given by the head master who 
told the boys that this was a competition for accuracy in which 
two teams would compete against each other. All the bo}rs 
were exceptionally keen throughout the whole experiment, 
and on every occasion asked which team was winning At the 
b^;inning of every test the importance of accuracy was 
emphasised and they were told that they would be heavily 
penalised, in marks, for maccurate work. Th^ were instructed 
to divide the text by short vertical lines between each word 
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and to place a cross above the line to indicate a full stop A 
five-minute test, by a stop-watch, was given on each occasion 
and at the end of each minute a signal was made, when the 
subjects drew a horizontal line under the last word they had 
done. In this manner a record was obtained of the number 
of words marked ofi during each of the five minutes. One 
mark was given for each word correctly marked and two marks 
for each fuU stop correctly placed ; whilst one mark was 
deducted for each mcorrect word,** and two marks for each 
stop wrongly inserted or omitted. In order to habituate the 
boys to the procedure, and to give as much preliminary practice 
as possible, a five-imnute test was given to the whole class on 
three successive occasions, each separated by one day ; two 
in the mommg shortly after school began and one in the 
afternoon during the last school period. A final practice test 
was given a fortnight later so as to ensure that any unconscious 
habituation should have its full effect ; a sort of incubation 
period. On the basis of these four tests the rJa-ss was divided 
into two groups A and B of equal ability. There were 13 in 
each group Four bo3rs who had disobeyed instructions were 
eliminated ; two of them were the brightest boys m the class, 
who in their eagerness to make a good score, had rushed the 
wcH-k, doing a lot but doing it badly I The class was told 
that any other boy who disobeyed instructions would be 
thrown out of the teams, and this was effective. To stimulate 
them to competition still further the total marks gained by 
each team were stated on each occasion. 

The experiment proper began one week later on a Thursday, 
as it was assumed that scholastic fatigue would be better 
displayed near the end of the week. Group A was given a 
five-mmute test (i) shortly after the school assembled m the 
morning, and group B was given the same test during the last 
lesson of the afternoon. On the following day (Friday) 
group B was given test (a) in the morning and group A took 



35 * 


EDUCATIONAL PSYCHOLOGY 


it m the afternoon. The number of marks gained per minute 
by each boy was found ; then(% the mean variation and the 
coefficient of variability for the five-minute test were calculated 
for each boy. The following table exhibits the average of the 
results for each group at the difierent periods 

Avraga mark Avaraga co^ctant 
par mtnuU. of vanabtltty. 

Group A 34-1 ii giTest fil 

Group B 34*0 14-0/^®®*'*' 

Group B 32-0 

Group A 30*4 

A study of these figures shews that the variabihty of the 
individuals of the afternoon group exceeds that of the morning 
workers, both when the average amount of work done is prac- 
tically the same (Thursday) and also when the quantity of work 
done is less (Friday). The figures suggest that the effects of 
fatigue are cumulative at the end of the school week. One 
great advantage of this test over all others is that the subject's 
conscious effort or interest does not directly affect the measur- 
able results For the subject is tiying to gam marks, whilst 
the experimenter is not immediately concerned with these, 
but with the variability of the marks during a short period. 
Here, then, is the direction in which future mvestigation must 
search for the effects of fatigue Mental fatigue does not 
necessarily dimmish the amount of the work done ; whereas 
the uncontrollable fluctuations m voluntary attention have 
here been shewn to produce measurable effects in subjects 
whose interest was maintamed at a very high pitch by the 
spirit of competition. 

Bearing in mind the clue we now have for detecting fatigue 
It is interesting to see that where published results give 
detailed figures, for short periods of work, the view here pre- 
sented IS confirmed though the auth<ns themselves are often 
unaware of the imphcations of their data. In a recent experi- 


Thurs. am. 

p.m. 

Fri. am. 
pm. 
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ment m which eight college students performed arithmetical 
additions for a contmnous period of to hours, with a break of 
about half an hour for lunch, the number of examples correctly 
done in each of the first and last lo-minute periods is set forth 
in the succeeding table.^* 

I 23450709 lO 

First 10 minutes 45 37 36 43 34 36 38 40 37 38 

Last 10 minutes 4* 34 38 33 45 34 37 39 35 4* 

Now the mean number correct in the first lo-minute period 
is 38-4 and in the last 37*9, a difference of just over one per 
cent., which apparently yields no indication of fatigue. But 
there must be fatigue after such an effort and the figures for 
the variability coefficients clearly shew it, being 67 and 87 
respectively, an increase of thirty per cent. 

A stnkmg confirmation of the theory that the real effects 
of fatigue are to be sought in increased vanabihty has recently 
been obtained by a new method of measuring fatigue of the 
eyes.^* A series of pnnted weeds were exhibited on two 
vertical planes at distances of about 9 inches and 45 mches 
respectively from the eye The person tested had to accom- 
modate his eye rapidly to read the words first on the one plane 
and then cm the other, backwards and forwards, alternately 
By an ingemous electrical device it was possible to measure 
the time required by the mtemal and external muscles of 
the eye to bring the words mto focus at each distance, 1 e.. 
the time of the act of fixation and accommodation A large 
number of readings was taken, and the percentage of correct 
perceptions at each distance and the average accommodation 
time were found The ratio of the former of these quantities 
to the latter is called the fixation-accommodation coefficient 
A set of readings was taken for each person exammed, and the 
coefficient was calculated Then he was placed under con- 
ditions where the illumination could be controlled and 
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measored. and he engaged in reading for some time, either in 
a very dim light which put a very severe burden on the eyes, 
or in normal illnmination, or in light of some intermediate 
intensity. At the end of a measured period, varying from 
one to two and a half hours, the coefficient was again found 
by means of tests exactly similar to the original ones. In 
this way it was quite easy to determme the variation in the 
combined accuracy of discrimination and rapidity of accom- 
modation brought about by the fatigued state of the eye, 
induced by prolonged reading. 

A comparison of the coefficients antecedent and subse- 
quent to the reading revealed wide variations m the suscepti- 
bility of difierent persons to fatiguing conditions. Whilst the 
coefficients of some subjects w»e found to dimmish markedly, 
as a result of the strain of reading, as might be expected, 
others were highly resistant to fatigue, and their coefficients 
increased owing to a heightened ocular capaaty, so that words 
which could not be distinguished m the preliminary tests 
could be clearly seen in the final tests, owing possibly to the 
formation of antitoxins to fatigue These cases were the 
extremes, for mtermediate grades occur. There is one remark- 
able characteristic in which the extreme grades differ from one 
another, which is exactly similar to that found by the author 
of this book m the investigation previously described. When 
the mean deviations of each of the series m the preliminary 
and final tests were compared, it was found that those whose 
ocular capacity diminished, as the result of fatigue, exhibited 
a more pronounced increase in variabihty. This implies that 
their muscular co-ordinations are less under their voluntary 
control ; so that the effect of fatigue is " to increase the 
variableness of the muscular adjustments in the less resistant 
types." 

There is little doubt that experiments on reaction-times, 
sensory acuity, muscular power, and all the other devices 
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named for measuring fatigue would have shewn the same 
peculiarity if it had been sought after. Galton, with remark- 
able insight, anticipated that the phenomenon would occur 
in reaction-time observations but nobody appreciated the 
pr^nani hmt. In descrildng the experiment for infants 
mentioned above he said," We should expect to find uniformity 
in successive experiments when the pupils are fresh ; irregu- 
larity and prevalent delay when they are tired " (italics mine). 
This means that the regular rhythm of the action would break 
down during a state of fatigue. 

General biology lends strong support to the theory that 
vanabihty is of the very essence of fatigue by its demonstra- 
tion that ail life is rh3rthmic Altematmg periods of full 
activity and complete rest are of normal occurrence in hvmg 
tissues. Such a rhythm has been observed m the capillary 
blood vessels of muscles and skm, m the glomerular vessels 
of the kidneys, and has also been noticed in voluntary 
muscle. Similar fluctuations are observable m the hot and 
cold sensations derived by stimulating the heat and cold spots 
on the surface of the body. Thus nerves, muscles and glands 
are subject to the prmaple of rhythmic action. Professor 
Herring has put forward a novel theory to explam such 
fluctuations based on the view that when any organ is active 
only a portion of the tissue imits come into play.*^ In moderate 
activity of any organ the groups of units which are in action 
constantly change so that all the units are employed in 
rotation " individual umts coming into action and going out 
of action in orderly sequence." This prevents undue fatigue 
of the separate umts. permits varying degrees of graded 
activity of the organ, as a whole, and maintains a reserve 
which can be brought mto play when necessity arises. From 
the simplest to the most complex forms of organisms we may 
observe this characteristic jnoperty. The protoplasm itself 
in jdant cells moves in a definite cyclic flow and the cilia of 
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animal cells pulsate rhythmically. Passing to the 
physiological processes such as heart beat, respiration, etc., 
we find that these too are essentially rhythmical, and there 
are more embracing rhythms of the whole organisms such as 
regular nocturnal sleep. By far the most instructive examples 
of this all-pervading rh3dhm are, from our point of view, 
presented by the nervous system, especially in reflex actions.^* 
Thus the flexion-reflex of the dc^’s hmd leg which consists of 
a flexion at knee, hip and anlde is produced by any nocuous 
stimulus applied to the leg. It may also be excited by 
electrical stimulation of the skin of the hmb, and in that case 
the undulatory movements proceed m the region of about ten 
per second, mdependently of the rate of dehvery of the 
electrical shocks and even when the stimulus is a constant 
current Similar results are observable m the well-known 
scratch-reflex of the spinal dog,^* which consists of a rhythmic 
alternation of flexion and extension at hip, knee and ankle. 
The reflex is brought about by a stimulus apphed to any 
part of a large saddle-^ped region of the skm over the 
shoulder and back, when the impulse travels along the spinal 
cord and the peculiar scratching movement of the 1^ takes 
place. Professor Sherrington whose work in this sphere is 
classical noticed that the rhythm of the scratching movement, 
as far as its rate is concerned, is mdependent of the rh]dhm 
of the stimulus A large variety of difieient stimuli are 
capable of evokmg the reaction, yet, " under all these various 
modes of exatation (heat-beam, constant current, double 
and single induced currents, high firequency currents, and 
mechamcal stimuh) the rhythm of the flexor response remains 
almost the same.” And farther " no mode or intensity 
of stimulation to which I have had recourse converts rh3dhmic 
clonic beat into a maintained steady contraction.” Mine 
striking still, when the reflex is in progress as the result of 
stimulation of the skin at one pomt, stimulation at some other 
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point also producing the reflex " does not break the rhythm 
of the reflex or complicate it in any way." 

There is obviously something peculiar to the organism 
itself, due it is believed to some feature of the conduction at 
the synapses in the neurones of the spinal cord, which renders 
reflex actions autonomic in their rhythm. 

Again continuous stimulation of a certain part of the 
' face area ' of the cerebral cortex provokes a rhythmic alter- 
nating opening and closing of the jaws, as in eating. So that 
nervous rhjrthmical activity is not limited to actions carried 
out by the lower centres but is observable when the imtiahon 
of the impulse has its seat in the bram 

When fatigue begins to set m for a reflex action, owing to 
prolonged excitation, the rhythm slows down becoming 
more sluggish and finally the action becomes less steady 
and less accurately adjusted . “ it becomes tremulous and 
the tremor becomes progressively more marked and 
irregular ” 

Closely associated with this characteristic of the central 
nervous system is the fact, noted m an earlier chapter, that 
certam specific rhythms of activity and pause provide the most 
effective means of training in habit-formation Finally, passmg 
to mental activity itself we see the same characteristic. 
"There is no such thing,”says Professor James,** "as voluntary 
attention sustained for more than a few seconds at a time 
What is called sustained volimtaiy attention is a rejietition of 
successive efforts which bring back the topic to the mind The 
topic once brought back, if a congenial one, develops ; and if 
its development is mterestmg it engages the attention passively 
for a short time . . This passive interest may be short or 

long As soon as it flags, the attention is diverted by some 
irrelevant thing, and then a voluntary effort may bring it 
back to the topic again ; and so on, under favourable condi- 
tions, for hours at a time ” Until, in fact, fatigue sets in when 
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such repeated voluntary effort becomes more and more 
difElcnlt to sustain. 

Since living process is essentially rh3dhmical anything 
which baulks the liiythm is bound to interfere with action 
and make it more difficult. Fatigue, by upsetting the rhythm, 
acts as a drag on physical and mental activity Qmveisely 
any device for maintaming steady rhythmical action tends 
to ward ofi fatigue, as is well shewn by the effect of music in 
enabhng soldiers to march long distances m heavy kit. All 
forms of labour, mental or ph3^ical are carried on with greater 
ease when a rh3rthm adapted to the particular sort of work is 
established and maintained, and without it the toil is apt to 
become a burden Mental fatigue strikes at the very core of 
mental activity by impeding the regular pulsation of voluntary 
attention. So it comes to pass that when for any reason the 
rhythm of attention is thwarted, and uncontrollable fluctua- 
tions occur, a feehng of subjective fatigue supervenes though 
the capacity for work may shew no sign of diminution, whilst 
on the other hand diminished capacity in the absence of dis- 
turbed attention 3delds no such feeling. 
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Much can still be learnt from this nsefnl treatise 

6 Htstory of Assoctahon Psychology, by Warren. Constable (1931} 

Gives much biographical iniormation. The author is in sympathy 

with Aasociatiomsm. 

7 Op cit, Warren, p. 32 This fignie was borrowed by James in 
his chapter on Habit and passed info general psychology. 

8 Autobiography, by J. S MilL and ed Longmans (1873), p. 108. 

0 Locke’s £sfaV Bk. 3. Ch. 34 

10. Tho Ssnsas and tha Jnielloct. (1868 } Ch. 3 For Ftofeawr 
Senum's views see The Mmsmo. Allen ft Unwm (1921) 

II See Psychology, from tho standpoint of a bshanonriO. Wataon, 
Lippincott Co. (1919). This is an excellent book on Physiology. 
Provided that he does not think be is reading Psychok^ the student 
will learn much from it concerning the physical buis of mind 

12. The Analysis of Mind. B. Russell. Allen ft Unwm (1921), 
Lecture 4. A clear exposition of the notion of Causality 

13 An Outline of Psychology Methuen (1923). Chs 8, 15, 17, 
more especially pp 259-63 and p 396 S 

14 Education and World CtHsenthtp Maxwell Garnett. Cam* 
bridge Umversity Press (1921). Ch. 13. 

See my Review of this, Bnt Joum of Psy ,v6l 12, p 188 fif. 

The part of this book dealing with the relations of schools and 
colleges should be read by every student of Education. 

15. Psychological Principles J Ward Cambridge University Pness 
(1918) Ch 4, par 7 

Consult also his Naturalism and Agnosticism A. ft C Black 
(1899) The importance of subjective selection is cleariy brought out. 

16 Principles of Psychology Mamnllan Vol 1, ch 9 

The title of this chapter itself constituted a new departure. 
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17. Growth of Mtnd. KoSka. K^|an FanI: and Haiconrt, Biace 
A Co. (1924)- 

The theory is expounded from the educational standpomt. See 
my review of this in Bnt. Joitm. of Psy . vol 16, p. 56. 

Tht Psychology of the Gostalt. G. Humphrey, fourn. of Ed. Psy., 
1. 15 {1924) 

18 Groundwork of Psychology (igo^). Ch ii 

19. Inheritance of Acquired Characters. Detlefsen. Physto- 
logtcal JRmows (Baltimore). Vol. 3, No. 2 (1925). 

A good summary of the present position. 

20. Heredity. Chapters i. 7, 14. 

His verdict on the Inheritance of Acquired Characters is “not 

21. Op. eit. Ch. 17, par. 4. 

Remarks very acute , bnt he was nnacqnamted with mwe modem 
work. 

22. Quoted m Ward's Principles, p 420, note 

23. Biometnka. VoL 3 On the Inheritance of Mental and Moral 
Characters m Man. 

24. Francis Gallon Ldboraiory Memoirs, I (1907) The Inheritance 
of Ability Schuster and Elderton. 

Also, Biometnha Vol 14 (1923). Summary of Present Position 
with regard to the Inheritance of Intelligence Elderton. 

25 The measure used in the text is the mean square contingency 
coefficient 

26. An Introduction to the Study of Heredity Macbnde. Home 
University Library (1924) Ch. 4 gives all the ffivourable evidence. 

27 Ward Op cit. Chap 4, par 2. 

28. Mtnd in the Making Robmson Ch 3 Jonathan Cape (1926). 

29 Intuitive Capacity of Children to understand spoken language. 
Tomb. Bnt Joum of Psy , vol, 16 (1925). 

30. An exp for testing the hypothesis of Lamarck. McDongall 
Bnt. Joum. of Psy., vol 17 (1927) • 

Note. — The most penetratmg brief account of Heredity on the bio- 
logical side, will be found m a small book by £ Kabaud, L'Hiriditi. 
Armand Cohn, Paris (1921}. Especially good m deahng with Mendelian 
Inheritance. 

The bttle that is known about Mendelian characters m Man is well 
Bummansed m Die Rehoboter Bastards by £. Fischer, published by 
G. Fischer (Jena, 1913)- 

CHAPTER II 

1 Montesson and her Inspirers. R F Fynne. Longmans (1924). 

2 Problems of Philosophy Ch 7 Home Univ Library. 

3. The fraction { means that the person can read only at 6 metres 
letters which are read by the normal eye at 9 meters and so on 

4. Cambndge Anthropometry. Arts by J Venn, in /uNrH of Anthro- 
pological Institute, vol 18 (1888). and Nature (March 1890). 

5 All the data ate to be found in the various reports issued by 
County and Boro' Education Authorities, and are summarised m the 
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Annual Raports of tJu CMaf Medical Officer Board of Education — M 
Stationery Office 

6. Ce qne voient lea yeux d'enfant E. Cramansel. Jonm de 
Ptyckologte (1934). 

7. Is myopia inherited or acquired 7 Rnckmich. Jonm. of Ed 
Pty Vol 4 (1913) 

8 Reliability of school tests of auditory acuity. Peterson and 
Kndennan Joum of Ed. Pty Vol 15 (1934) 

9. Les acmt8s sensonelle. Foucault Joum de Ptychologte (1934) 

10. Inertia of eye and brain Cattell Brmn Vol 8 (1883) 

IX. The reldhve lability of the small letters. Sanfc^. Amer. 
Joum of Pty Vol 1 (1888). Relative legibility of different faces of 
printing types Roethlem Same journal Vol. 23 (1932) 

The latter art. is much the most important so far New evidence 
will soon be forthconung 

12. Power of the eye to sustain clear seeing under different condi- 
tions of lighting Ferree and Rand Joum of Ed Pty Vol 8 
(1917) Effect of Intensity of illumination on Acuity Same authors 
Amor. Joum of Pty Vol 34 (1933). 

13 Table of logarithms, by Babbage London (1827) 

14 Ptyckology and Pedagogy of Reading Huey Macmillan 
(1910} The best introduction to the subject. Summarises all the 
preceding work and deals with the question of types, etc , for school 
books 

See Report of BnHsh Assoetaiion on Influence of school books on 
eyesight 2nd ed To be obtained from the Secretary Gives useful 
information about type and spacing for school books 


CHAPTER HI 

1 Principles of Psychology Vol I, eh ii 

2 The whole notion of mental activity is admirably presented m 
Ward's Psychological Principles Ch 3 

3 See ‘ Obhviscence and Remmiscence ’ Monograph Supplement 
of Bnt Joum of Psy (1913) Pp yoff and 82 

4 A Revision of Imageless Thought Psychological Review 
Vol 22 (1915) 

5 The notion that a remembered fact must, of necessity, be a 
sensorial image, visual, auditory, verbal, etc , though supported by 
nearly all psychologists is a mere assumption with no convincing 
evidence m its favour. Feehngs are often confused with images 

6. This lecture is printed m full with all the diagrams in Bnt. 
Joum of Psychology. Vol 15 (1924) Art on " A study in prcper- 
ception " 

7 Text-book of Cxpenmental Psychology Myers Camb Univ. 
Press (1911), P 143 

Lewes' account of Preperception is given in Problems of Life and 
Mind Third Senes Problem and (1879) James borrowed freely 
from this, uicludmg the terminology 
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CHAPTER IV 

I Inqutnes into Hnmmn Faculty. F. Galton. Everyman Senee. 
Pint pabluhed in 1883. Can stiU be read with profit. 

a. Distribution and functions of Mental Imagery. Betts. Ttachcrt’ 
ColUgt pnMications, Columbia Umv (1909). 

3. Eupcnmcntal Ptychology of Ote Thought Procestct. Titc h e n e r . 
Macmillan (1909), p. 7. 

4 Cnheal Examtnation of Psyeho-Analytts Wohlgemuth. Allen 
& Unwm (1933), p. 35. 

3 Nature of the Mental Image. Pty. Revtsw Vol. 13 (1908) 

6 Galton Op at Section on Mental Imagery 
7. The intellectual respectability of muscular skill. Pear. Brtt. 
Joum of Psy. Vol. la (1931) 

8 V Etude •xpcnmcntaU do VInUUtgtnco. Binet. Schleicher Frires. 
Pans (1903) 

One of the best books on the sympathetic study of individual 
dififerences m children. 

9 Mental Asa. m School Children Rusk Bftt Joum of Pty. 
Vol 3 

xo. Rechercbes Comparativea snr la m6moxre des formes. Pifiron, 
L'Anntt Ptychologtqtie. arst year (1930) 

II A marked case of mimetic ideation Colvm Psy Remem. 
Vol 17 (1910) 

la. Pi£ron. Op at , p 147. The article contains a very acute 
analysis of mental imagery 

13 Imagery m Imaginative literature Peers Joum. of Exp 
Pedagogy. Vol 3 (1913-14). 

14 Conditions which arouse mental images m thought. C. Fox. 
Bnt Joum of Psy Vol 6. 

Also Bartlett on Functions of Images Same jonmaL Vol. ii. 
Comstock, Relevancy of Imagery, etc , Amer Joum. of Psy. Vol 3a 
(1931). 

13 Titchener Op at ,p 19 

16. On meaning Fillsbnry Ptychologscal Revtem. Vol. 13 (1908). 

17 The phenomenon of meaning Ogden Am Joum. of Psy, 
Vol 34 (1933). 

18 Titchener. Op at Gives an admirable summary of this work. 

19 Family Itfe of Hane Translated by Leland Heinemann (1896), 
P 149. 

20 Forster’s Life of Dichens Book 9, Ch i 

21 Memories of Whistler. Way Lane (1912). 

22 A quahtabve mvestigabon of the Effect of Mode of Presentation, 
etc O’Bnen Amer Joum of Psy Vol 32(1921). 

The following papers may, with advantage, be consulted. 

On the nature of images G Dawes Hicks Bnt Joum. of Pty. 
Vol 13 (1934) The view taken is very similar to that suggested 
in this book , though it is arrived at on general grounds. 

Factors in the Mental Process of School Children Carey Bnt. 
Joum of Psy Vol. 7. 
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A revision of imagelcMthoaght. Woodworth. Pty Rtmma. V6L 22 
— one of the best articles on the topic. 

On meaning. A Symposmm Pty. Rtvttw Vol 13. 

An objective interp r etation of meanmg. Kantor Am. Jottm. of 
Pty. Vol 32. 

Meanmg and Imagery. Moore Pty Rtmtm. Vol. 24. 

A useful book on some pomta of this Chapter is The Memtng of 
Meaning Ogden and Richards. Int. Ltb Psych (1923) 

For Eidetic Imagery Allport Brtt Joum. of Pty. Vol. 15 
(1924) Note especially the looseness of the whole investigation and 
its unscientific nature. 

Note — ^Whenever an author thmks that an image is a famt copy of a 
sensation the rest of his remarks on the subject may be ignored 


CHAPTER V 

1 The Repubhc. Bk. 7, 518 E. Jowett’s translation. 

A siimlar view to Plato's is held by Dewey, who says " All virtues 
and vices are habits which incorporate objective forces They are 
mteractions of elements contributed by the make-up of an individual 
with elements supplied by the out-door world They can be studied 
objectively as physiological functions, and can be modified by change 
of either personal or social elements " Human Nature and Conduct. 
Allen & Unwm (1922), sect i The author thinks that the study of 
habit IS the key to social psychology and develops this view philoso- 
phically 

2 Story of My Life Hodder ft Stoughton (1903) Ch 3 

3 Groves Dtcteonoey of Muste Art Handel 

4 Memoirs of Benvenuto Celluu, by himself. Bk i, sect 7. 

3. Adolescence Vol II (1904). p 484 

6 An Outline of Psychology Methuen Ch 6 (1923). 

7 The Great Society G Wallas Macmillan 

8 Dewey. Op at Sect i 

9 Bryan and Harter. Studies in the physiology and psychology 
of the telegraphic language. Psy Review. Vols 4 and 6 (1897-1899) 

These are still the most exact and complete studies of the habit 
curves, and repay careful readmg 

10. The significance of learmng curves. Peterson Joum of 
Exp Psy. Vol 2 (1917)- 

The curves in the text were obtained by combining the results of 23 
students’ attempts to learn to toss a balls with one hand catching one 
whilst the other was m the air. Each practice period was continued 
until the total number of successful catches reached 200 The practice 
was continued daily until for 5 days in succession they made no errors 
(misses) This is open to the objection that each practice period 
does not give the same amount of practice The art. is suggestive. 

ti. Artificial syllables of 3 letters, such as wov, mm, etc. 

These must be constructed in accordance with a very rigid plan 
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(see Myers, Ttsrt-booh of Exp Pty ) so as to elinunate m ea ni ng as far as 
possible Otherwise all work with them is wasted time 

12 G Wallas Op at Ch. 5 

13 Experiments m Learning, etc Smith and McDougall. Bnt. 
Jonm. of Pty. Vol. 10 (xgip-ao). 

14. Dewey Op. eii ,p 71 

15 PnnctpUs of Ptyehology. Vol I, ch. 16. p 663 

16 James Op at. Vol. I. ch 4, p 108 

17 Smith and McDougall Op at. 

18 On this whole section admirable accounts are given in two 
books in the IfU. Lib. Psych., namely, Kdhler’s Mtntahty of Apts 
(1935}, and Kofika’s Growth of Msnd (1934) 

19 McDongall Soaai Psychology 13th ed , p 102 

20 K&hler Op at .p 225 

21 Manual 3Td ed , p 395 

22. McDongaU. Op at Ch 4 

23 Called assoaatton by stmtlars because the chimes at difieient 
tunes are similar 

24 Groundwork of Psychology (1903.) Ch ii. 

25 Dewey, op cti .makes the remark, " To understand the existence 
of cuganised ways or habits we snrely need to go to phjrsics, chemistry 
and physiology rather than psychology '* The whole tenor of our 
chapter shews that this is a mistake, but it is true enough of the objective 
mamfestattons of a habit 

26 The leammg curve equation. Thurstone Psyehologtcal BuU 
IstiN. Vol 14 (1917). p 64 See a cnticism of this m Psy Remtm 
Vol 25 (1918), p 81, by Blau 

37 Hence when n^o the time taken to perform a new task is not 
infimte p tells us what previous experience, before the experiment 
begins, has contnbuted to its successful performance 

28 The equation of the learning function Meyer and Eppnght 
Amtr Joum of Psy Vol 34 (1923) 

29 A tran^tion of Ebbinghaus’ original paper is given in Memory 
Columbia Teachers' College (1913) 

30. For children there is slight evidence to shew that the decay 
18 slow at first and more rapid later on 

NoU — Most of the extensive literature on Habit is tarred by the 
physiological brush. The followmg articles by Pi£ron are strongly 
recommended, Sur les phtaomtnes de m&moire, etc , L' Annie Psy- 
ehologtque (1913) Recherches Comparatives sur la mfanoire, L‘ Annie 
Psy (1920) 
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CHAPTER VI 

I Bader’s Unconsctous Memory. Fifield (1910) Ch 6 oonteins 
a translation of Henng’s famous lecture on R^ntiveness called ’ On 
Memory ’ See also Buder’s Ltf* and Habit. Fifield 

Consult also Rignano on Biological Memory. Int. lab. PBych (1935). 

3 Matidrt tt Mimouf*. Bergson. F. Alcan. Pans (1908). Cb. 3. 

3 Some experiments m learning and retention. Snuth and 
McDougall. Bnt Joum ofPsy Vol xo (1919-30). Avery suggestive 
article containing useful expenments and methods 

4 Memory and the direction of associations Wohlgemflth. 
Bnt Joum of Psy Vol 5 

3 Ward's Psychological Pnnciples Ch 4, par 7. 

6 The relation of length of matenal to tune taken for learning, etc. 
D O Lyon Joum of Educ Psy Vol 5 (1914). An important 
contnbution to the subject with an account of heroic expenments 
extending over 4 yean. 

7 ‘ Obliviscence and Reminiscence ' Monograph Supplemmt. 
Vol I. Bnt. Joum of Psy (1913) 

8 A study m logical memory. S O Austm. Amor Joum of Psy. 
Vol 33 (1931). This art really deals with memory and not with habit 
which IS the bane of articles on the subject 

9 Should poems be lesunt by schml children as ' wholes ' or in 
' parts ’ Wmch Bnt Joum of Psy. Vol 13 (X934)- 

This art is vitiated by the antiquated methods ns^ by the children 
m the schools 

to Introd Lectures oa Psycho-Analysis. Eng tr Allen ft Unwm 
(1933). Cb. 4 Also Freud's Psycho-pathology of Everyday left. Fisher 
ft Unwin (1930) 

II Instina and the Vnconscwus. Camb Umv. Press (1930), 
Appendix I 

13 Influence of Feeling on Memory Wohlgemfitb Bnt. Joum. of 
Psy Vol 13 (1933) Also, Influence of Subjective Preference on 
Memory. C Fox. Same voL of Bnt. Joum of Psy 

13 Text-book of Exp. Psy Camb Umv Press. Ch 13, p 165 
(1911) 

14 Mach Science of Mechanics Ch. 4, sect 4. 

15 Mental Physiology 6th ed (1881), ch. 10 

16. Psycholt^ for Teachers Arnold (1906), p 70 

17 Pnnciples Vol. I, ch 16. 

An interesting theory of forgettmg has been put forward by A 
Lynch m his Pnnciples of Psychology, G. Bell ft Sons (i923)< Pt III, 
cb. 3 By leammg considerable extracts of poetry by heart and testing 
himself at long mtervals he found that be could remember the ' inspira- 
tional ' parts but not the parts which merely served to connect these, 
i e. the ' paddmg ’ In this way he thinks it is possible to analyse a 
work of art aesthetically, on the ground that " the essential characteristic 
expression of a passage is retained, and the suxudental forgotten " 
If this IS so, It IS a stnkmg confirmation of the influence of interest on 
memory desilt with m the text 
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CHAPTER VII 

For the earliest expenmenta the following books give good 
snnmianes. 

Ed u ca ti onal Psychology. Tbomdike Kegan Paul (1913) Vol II, 
ch la. 

The Lcamtng Process. Colvm Macmillan (1911) Chs 14. 15 
The Educative Process Bagley. M ac itiil la n (1914) Ch 13 

X. Kato's Republic Bk. VII, 526 B and 527 C The first extract 
IS Jowett's translation amended, and the second has been retranslated 
as he does not give the exact meaning 

2. See Locke's Educational Writings Ed. by Adamson Camb. 
Umv Press, and an art by Phillips in Bnt Joum ofPsy. Vol 13, p 1. 

3. Essays on a Liberal Education Macmillan (1867) Ch 2 
Art. by H Sidgwick The book is a senes of arts giving the point of 
view of the best thinkers of the penod 

4. Schools Inquiry Commission (1868). Vol 5, p. 677. 

3. Same Commission, vol 5, p 726 Also see the evidence given 
by other women witnesses , and Adamson's Short History of Ed 
Camb Univ Press, p 323 

6 Essays on a Liberal Education. Art by Wilson, p 267 

7 Principles Vol I (1890). ch 16, p 666, note 

8. Memory and Formal Traimng Bnt Joum of Psy Vol 4 
(1911) 

It IS difficult to understand why the doctrme was called " formal 
training " Its more modem name of ' transfer of training ' is un- 
intelligible — ^what we are looking for are the effects or consequences of 
training The best name of all would be generalised training. 

9 Transfer of Traimng m relation to Intelligence. Brooks. 

Cntique ot of and measunng txansfer of training* 

Gates Both m Joum of Ed Psy Vol 15 (1924) 

10 Methods and Results of a class expemnent in learning. Dear- 
born and Brewer Joum of Ed Psy Vol. 9 (1918} 

II. A comparison of two types of learning Joum of Ed Psy. 
VoL 9 (1918) 

12 Mental Disciphne in High School Studies. Joum of Ed Psy. 
Vol. 15 (1924) 

13 General v. group factors in mental activities. Thomson. 
Psy. Review. VoL 27 {1920) 

14 Ward's Psychological Pnneiples Ch 3, par i. 

15 Mentality of Apes Kdhler Int. Lib Psych. (1923). Ch. 8 
An excellent book on the topic of this chapter VVho would have 

expected apes to solve the problem I 

16 British Med. Joum. Aug. 1923, p 236 

17 Republic Bk VII, 331 E. 

18 Russell Mysticism and Logic Longmans (1921) Ch 4. 
On the study of mathematics The whole book should be read 

19 Cambridge Review April Z4th, 1923. Neill, p 338. 

There u a vast literature on the topic of the chapter, bnt a good 
deal of it is worthlees owing to pnnutive mental atomism, or cmde 
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aaBodatumiam wlucb now maaqaerades under a new name, to wit 
* mental factora ' , but the more it changes its designation the more it 
remains the same. The vanons vohiines of the Jowm. of Ed. Psy 
will provide copions references. 


CHAPTER VIII 

I. The P$yeMogy of Stiggestion B Stdia. Appleton (19x1). 

2 InstHut and the Unconteious Rivers. (1920). 

3 La SuggestibiUU. Binet, Schleicher Frtees. Fans (1900) A 
very useful book with interesting experiments and dealing with sug- 
gestibility in the normal life. See also, De la suggestibility naturelle. 
Rev Psychol , 38 (1894), pp 337-47 Binet et Henn. 

4 The Master and Ats Boys S S Hams Warren & Son, Ltd 
Wmchester (1923), p 18 ff 

The whole book is worthy of very careful study. The quotation 
given in the text deals incidentally with ‘ sneaking,' a topic which is 
admirably dealt with by Simpson in An Adventure tn Educatton 
Sidgwick & Jackson, 1917 

5. Mental and Seholasttc Tests. P. S. King (1921), p 193 

6 Life of Lord Rayletgh by his son. Arnold (1924) 

7 An Expenmental Study of Sensory Suggestion Edwards. 
Amer Joum of Psy. Vol 26 (1915) 

8. Individual and Sex Differences m Suggestibility Brown 
Untv of California Publtcatums tn Psy Vol 2, No 6 (1916) 

9 Trotter Instincts of the Herd tn Peace and War, quoted by 
Hart in Psy of Insamty Camb Umv Press, p 105 

10 Quoted in BIill's Logic Bk II. ch. 3. par 3 

II. The influence of the form of a question. Muscio. Bnt. Joum. 
of Psy Vol 8 (1913-17). 

12 Suggestion in Education. Keatinge Black (1907) 

13 Keatinge Op. cit , p 125 

There is not much of value concerning suggestibility m the normal 
stale, collected together in any one vrflume or article But the following 
contain useful points not referred to above. Suggestion and Mental 
Analysis Brown Umv of London Press (1922). Suggestibility 
with and without prestige m children Aveling and Hargreave. Bnt. 
Joum of Psy. Vol 12 (1921-22) 

The opinion of Professor Hill quoted m the text is to be found in 
Youth and the Race, ed. by Marchant Kegan Paul (i923)> P 3^ 


CHAPTER IX 

1 Studies tn Word-Assoetaiion. Jung TransL by Eder Heme- 
mann Analytic Psychology. Jung. Bailliire Tindall & Cox (19*7)- 
PsycholagtceU Types. Jung. Int Lib^ Psych., also deals with points 
m cbAptor. 
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a A study of assoc, in children Kand and Rosanofi Pty. Sttntm, 
ao (1913). 

An investigation into the rate of assoc Anderson. Joum of 
Ed.Psy (1917) 

Assoc in Children Rusk Bnt Joum of Pay Vol 3 

3 The Relation of Complex and Sentiment. Bnt Joum. of Pay. 
Vol 5 

4 A Naglactad Complax Boosfield Kegan Paul (i9a4). 

5. Introductory Lacturea on Paycho-Analyau Freud Allen ft 
Unwm, 1933, ch. 6, p 90. 

6. Tka Naurotae ConatUuHon Adler Kegan Panl (1931). Inda 
vadual PaycMogy Adler Int. Lib Psych. (1924) 

7 ChalMood'a Faara. Bforton Duckworth (1935). 

A study by a head master illustrated by cases of his own pupils. 
He calls the complex ' infenonty — ^fear-complex.' 

8 Naurotic Conatatutaon Introd p. xu 

9 Inatanct and the Unconacaoua (1920). Rivers. Ch, 2. 

10. Rivers Op. cat. 

XI A study m feeling and emotion, etc. Flflgel Brat. Joum. of 
Pay Vol. 15 (1925) 

12 Introd. Laduraa on Paycho-Ataalysas, p 298 Ftend has another 
Pnnaple called the Reality Prmciple See his Collactad Popart, 
vol 2 (1924)- 

13 Pnnetplas of Payckology James Vol 2. p 550. 

14 Thraa Contrabuiaons to tka Theory of Sex. Ftend Nervous and 
Mental Disease Publishing Co Washington 2nd ed (1920) 

15. Yoaatk and the Roea. Edited by Marchant Kegan Panl 
(1933). This consists of the evidence given before the National Birth 
Rate Commission. 

16. Tka Naatroiac Coaaatataataon, p 31 ff 

17. Tkrea Contrabaataoias, ete , p 62 

18. op. cat, p 35 

19 A Cratacal exoamaaotaon of Ptycko-Analyaas. Allen ft Unwin. 
Ch. 7 

A clever examination of the subject. Should be read by everybody 
who has been infected by the doctrines The prmaples are examined 
m a light and witty style bnt very acutely. 

20 Popart on Ptycho-Aatalyaat. £. Jones. Baiilitie Tmdall ft 
Cox (1913^ See the chapter on Psycho-analysis and Education which 
IS simply a rehash of Freud’s views. 

21 Ckald Payckology Rasmussen. Gyldendal. See vol 2. The 
Kindergarten Child. 

22. See Wohlgemuth, op. cat , da 7, for parts of this analysis. 

23. Rivers. Op. cat. Qis. 15 and 16. 

24. Bonsfield Op cat Ch. 3 

23 Yoaatk toad tka Roca Dr SiUy's evidence, p 183. Dr Rivers 
also gave evidence and referred, apparently with approval to the doctrine 
of infantile sexuality, adding that he knew nothing about it from his 
own experience. 

06 Op eat Evidence of Tonsley. In some ways the most strikiiig 
evidence in the book , gives an account of bow he trained his own 
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children in sex matters. He has the advantage of being a distm* 
gushed biok^jist himself and coold therefore do things ontside the 
range of other parents 

37. Op. eti. Evidence of the head master of Charterhonse. 

Note — have not referred to the minor peycho<4uial3rBta since they 
simply deal with nnsavonry detail and add nothing to onr knowledge. 


CHAPTER X 

I Russell MysUasm and Logu. Longmans. Ch. 4. 

3. Adamson Stutrt history of Ed. Ch. i 

3. Croce. The Esstnu of Msfhettc Hememann (1931). transl. by 
Ainsbe 

4. Brtel StmoHtics. trans by Cnst. Heinemann (1900) Tho 
King's English Clarendon Press. Ths Meaning of Meamtng. Ogden 
and Richards Int. Lib. Psych. (1933). Chs 9 and 10. 

Seeing that the use of language is the most distinctive human 
characteristic it is a matter of wonder that Semantics is not more widely 
studied by psychologists 

3 A happy translation of the Ger EmfOhlung. 

6 Preface to and ed Lyneal Ballads (1800) 

7 Poems of Coleridge, ed by E H. Coleridge Oxford Press 
(I 9 xa). P 503. 

8 Analytieal Psychology. Jung (19x7) Chs. 11 and 14. Also 
Psychological Types Int. Lib Psych. (1924} 

9 British Joum. of Psy Vob. 3 and 3. Arts by BuUongh 
Vol 7 Art by Myers and Valentine, Vol 13, art by Myers 

to Florenttmsche ffdchle Page after page of Ch. i is a detailed 
series of romantic pictures induced by music 

11. L'Art Rodm Ch. 3. Grasaet Pans (1934) 

13 . Op at. 

13 Psychical Distance, etc BuUongh. Bnt. Joum. of Psy 
Vol 3. 

14 The Play Way. CaldweU Cook. Heinemann. 

13. See the chapter on Mental Imagery. 

16 The Gentle Art of Making Enemies by Whistler 

17 As Lambom in the Rudiments of Critiasm Clarendon Press 
(1916). Ch 9 This IS the sole objection to an otherwise suggestive 
and admirable book. 

18 Victorian Poetry. J Drinkwater Hodder ft Stoughton (i923)- 
Pt 3, ch 3. 

19 Indiv. Difb. in listening to music. Bnt. Joum. of Psy. Vol. 
13 (X933). 

30 . The Music of Life. C T Smith. P. S. King ft Son (19x9) 

3 X. PuUisbed by the Gramophone Co , 363 Oxford St, W. 

33. Lambom. Op. at. See also Perse Playbooks. Hefier (Cam- 
bridge) 

33. See chapter on Mental Imagery. 

34. 33 men and 13 women. 
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23. The Nature of Rhythmic experience. leaace. Fo>. Rtmtm. 
Vol. 27 (1920). 

26. See the Play Way. 

27. Rhythm, Afwn« and EdttcaHon. Dalcroae. Cbatto £• Windna 
(1921) Aleo an art. in Ptydu. Vol. 3, p. xai. 

Rikerence may alao be made to Some expa. on £athetica. Feasey, 
Bnt. Joum. of Psy., Vol. la. and an art. by Wbeeler in Vol. 13 

On the aubject of Rhythm m nature see Ltft. Shipley. Camb. 
Univ ProM Ch. 12. 

An excellent account of aeathetic theory ia to be found in Th* 
ButaHful, by H. R Marahall. Macmillan (1924). More recently the 
field has been covered by Richards in PnnetpUt of Ltterary CnHciam. 
Int. Lib. Psych. (i933)- 


CHAPTER XI 

The study of mental tests should begm with the vanous articles in 
VAnni* Psythologtqut. See especially 

A propos de la mesure de I'lntelligence Binet (1905) 

M6thodes nouvelles pour fairs le diagnostic difiirentiel, etc. Bmet 
and Simon (1903) 

Le dAveloppement de Tint, chezlesenfants. Binet and Simon (1908). 

Nouvelles recherches snr la mesure du niveau mtellectuel, etc 
Binet (1911) 

L'echelie m8tnque de Tmtelligence, etc. Saffiotti (191a). Deals 
with a novel method of marking the tests 

1 MonUssort and her Insptrers Fynne Longmans (i9a4)- 

2 Education as a Science Bam, 3th ed., 1883, p 16. 

3 The term ‘ mental ratio ' is preferable to Intelligence Quotient 
(I Q ), since the latter presupposes that the tests measure InteUigence. 

4 Measurement of Intelligence. Terman Haiiap (1916). 

3 Both published by P. S King ft Son (London) Useful biblio- 
graphies are given. 

6 Comparative Variability of different ages. Henmon and Living- 
stone Joum of Ed Psy. Vol 13 (1922). 

7 A pomt scale for measniing mental ability. Yerkes and Foster 
Warwick and York (Baltimore), 1923. 

8 Results of re-tests by means of the Binet Scale Wallin Joum. 
of Ed Psy Vol. 12 (1921) Same jonmaL Vol. 14 (1923). p. 231. 

9 Additional re-tests by Stanford Revision. Garriatm Joum of 
Ed Psy V(d 13 (1922). 

10 Constancy of the Intelligence Quotient. Gray and Maraden 
Bnt. Joum of Psy. Vols 13 and 13 (19*3 and 1923). 

IX. I have omitted dec. pomts m this and later cases owing to their 
doubtful value See Notes on Interpretation of Correlation Measures. 
Hamilton Formn of Ed. Vol 2 (1924). 

12 Constancy of the Stanford-Binet I Q., etc. Joum. of Ed. Psy. 
Vol 12 (1921) 

13 Joum of Ed Psy Art by Henmon and Bums. Vol 14(1923), 
p. 247. 
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14 The linut of the growth of int. Ballard Br JrofPsy Vol 12. 

15 Investigation of group int. tests. Dobson. Bnt Joum of 
Psy Vol 15 (i 9 a 4 )- 

16 Psychologtcal Tests of Educable Capacity. H.M Stationery 
Office. (London) 1924. Gives a bibliography 

17 I have tried the same group test on 28 Cambridge graduates 
and the average mark was 161 

18 Interpretation and Application of I Q. Freeman. Joum. of 
Ed Psy Vol 12 Growth of Int. and the I.Q. Same vol Art by 
Peterson. Rate of Mental Growth. Brooks Joum. of Ed Psy. Vol. 12. 

19 A method of scaling psy and ed tests Thurstone. Joum. of 
Ed. Psy Vol. 16. Improvement in Int. scores from 13 to 19. 
Thorndike. Vol. 17. 

20 Mental and Scholastic tests among retarded children Gordon 
Board of Ed pamphlet No 44 H M Stationery Office 

21 Social and Geog Distribution of Int . etc Duff and Thomson 
Bnt Joum of Psy. Vol 14 (1923) 

22. Mental Tests in the American Army by Yoakum and Yerkes 
Sidgwick & Jackson (1920) 

23. An application of American Army tests Bowie Bnt 
Joum of Psy. Vol 13 ( 19 * 3 ) 

24 The Northumberland Mental Tests Thomson Bnt Joum. 
of Psy Vol 12 (1921) 

25 Pub by Hodder & Stoughton. 1922. 

26 Mental tests for Selection of Umv students. Rogers Bnt. 
Joum of Psy Vol 15 (1935) 

27 Comparison of certain Int Scales Wilson Bnt Joum of 
Psy Vol 15 (1924). The other tests were Terman’s, Otis, National 
and Simplex 

28 Reliability of Rankings by Group tests, etc Geyer. Joum. 
of Ed Psy Vol 13 (1922) 

29 Some of the best will be found m Burt's Mental and Scholastic 
tests. 

30 A measure of int Spearman Methuen (1925). 

31 Child psychology Rasmussen Vol 2 Gyldendal. 

32 Psy Tests of Educable Capacity, p 229 

33 Int and its Measurement. Joum of Ed Psy Vol. 12 
(1921) 

34. The following arts in Bnt Joum of Psy . 

Some exp results in correlation of Mental AbiUties. Brown. 
Vol 3 Exp tests of General Intelligence Burt Vol 3 General 
Ability. Hart and Spearman Vol 5 

35 Psychological Pnnciples (1918) Ch. 3 

36 General v group factors in mental abibties Thomson 
Psy Review (1920) Essentials of Mental Measurement Brown and 
Thomson Camb Umv Press (1921) Manifold theories of the Two 
Factors Spearman Psy. Review (1920) General Int objectively 
determmed Spearman Am. Joum of Psy (1904) 

37 Correlation of Abilities, etc. Hollrngworth Joum. of Ed 
Psy. Vol 4 (1913) 

Influence ot P*ractice on correlation of abihties Stnckland Same 
journal. Vefl. 9 (1918). 
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Tb« followiiig should also be consulted : 

EdMcatum and World Cxtuorulup Maxwell Garnett. Camb Univ 
Press Procetdtng* of Vllth International Congress of Psychology 
(1934) Camb Univ Press Commumcations on Nature of Intellt- 
gence, and Concoptum of Nervous and ptental Energy 


CHAPTER XII 

I. Influence of Alcohol on Fattgue Rivers. Arnold (1908) 

3 A contribution to the Study of Fatigue Smith Brxt Joum 
ofPsy. Vol 8 

One of the best contributions to the snb3ect in all respects Deals 
eqiecially well with subjective fatigue 

3. Chemical Djrnamics of Muscle F G Hopkins. John Hophtns' 
Hospital Bulletin VoL 3a (1921) 

4 See a letter by Sir J Mackenzie Timer, London, Feb nth, 1925. 
3 By the Industnid Fatigue Research Board The results are 

published in a senes of Reports by H M Stationery Office, London 
6 Rivers Op at. 

7, Joum of Anthropological Institute Vol 18 (1889). Art by 
Galton 

8 Mind and Work. C. S Myers Umv. of London Press (19*0), 
p. 164 

9. Researches on Physical and Mental Development of School 
Children. Gilbert Studies from Yale Psychological Laboratory. 
Vol 2 (1894) 

10 Vllth International Congress of Psychology Proceedings. 
Camb Umv Press (I924)> P 158 Paper by Adrian. See also a 
paper by C S Myers m the same Proceedings 

II. Bnt. Joum of Psy Wmch Vol. 4 (1911) 

12. This coefficient was calculated thus X 

Not all the coeffiaents are given by Wmch as he, like others, failed 
to appreciate their great significance 

13. Smith Op at 

14 The tests were all chosen from suitable portions of Macaulay’s 
History, Ch 3 Note that a boy really loses 3 marks for an mcorrect 
word, as by making a wrong stroke he misses 3 words and m addition 
a mark is deducted. 

15 Fatigue and work curve from a lo-bour day in addition. Reed. 
Joum. of Educ Psy (1924) The author was unaware of the deduction 
which could be made from his figures. 

16. A method of measunng fatigue of the eyes R £ Wager. 
Jotem of Educ Psy Vol 13 (1922) 

This is a sound art viewmg the subject from the right standpomt. 

17 Bnt Med Joum Aug 4th, 1923 P 303 

18 Integrative Action of the Nervous System. Sherrington. Con- 
stable (191 x)> L«ct. 2. 
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19 A dog whose spinal cord is transected in the neck so as to 
elinunate the action of the higher nervous centres 

20 Principles of Psychology Vol i, p 420 

Although there u a large literature on Fatigue much of it is confused 
owing to the fact that the authors have been searching for the wrong 
efiects. 

The following may be consulted . 

Expenmental Pedagogy ClaparMe Arnold Ch 5 Gives all 
the earlier work up to 1910 

Paligtte and EJpciancy Goldmark Ch 2 Russell Sage Founda- 
tion New York (1912) Gives earher physiological work 

Fatigue Moasa Allen & Unwin (1915) Very readable. The 
first use of the ergograph. 

Any good textbook on physiology will give more modem work 

Differentiation of the Curriculum, etc Appendix 5 H M. Stationery 
Office (1923) Gives sex differences 

Is a Fatigue Test Possible ? Muscio Bni Joum of Psy. Vol. 
12 (1921-22) A good theorebcal art on the defimtion and measnre- 
ment of fabgue He reaches the conclusion that no single test u 
possible Our discussion has shewn that almost any test is suitable 
provided that the correct calculations are made 
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Ability and attunments, 398 
„ and matanty, 279 
Accnimcy and matanty, 280 
Acanired impalses, 109 
Adoitive pnnciple, 214 
Adler, A , 235 

,, on neurotic constitution, 226 
„ on neurotic sexuality, 236 
„ on psychopaths, 235 
Adrian, E U , on energy, 342 
„ on nervous energy, 317 
Adult defectives, 288 
Advertisement, 193 
/Esthetic in education, 246 
,, intuition, 261 
/Esthetics, 53, 91 
/Esthesiometer, 343 
Algesimeter, 343 
Alpha group tests, 305 
Amencan school subjects, 178 
Aiuemia, in women, 340 
"Anaent Manner,” 218 
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,, and poetic insight, 258 
Antitoxin to fatigue, 332, 354 
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,, on tragedy, 332 
Arnold, 33 
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Artistic perception, 249 
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„ and forgetting, 230 
,, by contiguity, 17 
,, by similars, 17, 133 
,, due to selection, 218 
„ forms of, 9 


„ times, 221, 222 
Associations, divergent, 218 
,, refractory, 156 
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Athenodorus, 109 
Attainment curve, formula of, 134 
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Attention, a common function, iSl 
„ in fatigue, 349 
Attitudes, 97 

Auditory acmty, methods of testing, 

46 

,, of Cambridge children, 47 
,, of Lancashire children, 47 
Aiiknan school, 96 


Auto-suggestion, 198, 199 
Aveyron, savage of, 37, 87 


Babbage, printed tables, 50 
Bacon, on mental discipline, 165 
,, on studies, 184 
Bam, A , on association, 1 1 
„ on sensibility, 276 
Ballard, P B , 64 
,, group tests, 307 
,, on mental growth, 294 
,, on reminiscence, 144 
Beard, on neurasthenia, 33 1 
Behaviourism, II, 158 
Beliefs, 209 

Bergson, H., on memory, 140 
Berkeley, on distance, 258 
Beta group tests, 30$ 

Belts, on imagery, 75 
Bind, 95 

„ and Simon, 374 
,, on mental ratio, 300 
„ on suggesUon, 195 
„ Stanford tests, 39, 281 
,, suggestive questions, 212 
,, variety in tests, 277 
Bioplasm, 19 
Blin, 275 
Boy scouts, 236 
Brener, on hysteria, 231 
Bridges, 288 
Browning, 252 

Bryan, curve of progress, 113, 118 
Bullough, E , on perceptive types, 255 
Burt, C., distnbuttan 0/ eduratson^ 
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„ tuental used schelastte tests, 284 
,, mental growth, 294 
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„ on herei^ty, 30 

Calcium metabolism, 341 
“Carmen,” 271 

Carpenter, W.B.,factorsin memory, 159 
,, latxma] assonations, 159 



Ix'.JLIJi.A. 


ItJ 


Ouhams of emotion, 232 
Causal assocuUions, 222 
Celluu, Benvenuto, 106 
Censor, Frend’s, 3 
Cerebral cortex, 357 
Character type, in aesthetics, 257 
Character, of colours, 258 
Charcot, on suggrestion, 231 
Children’s ailmenu, 225 
Choice and insight, 185 
Christ’s Hospital, 31 
Clang assoaations, 220 
Clarke-Hall, W , 235 
Classics in education, 166 
Cold, 194 
Coleridge, 253 
CollecUng instinct, 107 
Colloton, eonstamcy of mental ratio, 202 
Colour blindness, in fatigue, 338 
Colvin, on imacery, 80, 90 
Compartment theory, 2, 226 
Complexes, 126, 222 
,, features of, 223 
Consciousness implies contents, 3 
Conditioned reflex 22 
Configuration,!, 15, 132, 133, 182, 184 
,, and liabi', 120 
,, explains association, 17 
,, in imitation, 131 
,, insight into, 183 
„ or pattern, 186 
Contra suggestion, 200, 203, 21 1 
ConstrainM association, 217 
Cook, H Caldwell, 266 
Co-operation in rames, 189 
Correlation coeflicients, danger in, 309 
Croce, on intuition, 248 

Dalcroze, J , on eurhythmies, 273 
,, on rhythm, 272 
Dalton plan, objection, 332 
Darwin, as collector, 22 
Day dreams, as flight from reality, 223 
Deaf-mutes, tiainiim of, 36 
Decay of habit, 136 
Desire, suppression of, 1 10 
Descartes, on raerooT}, 7 
Dewey, J , on habit, 1 19 
Dickens, ^ 

Directing ideas, 195 
Discipline implies understanding, 186 
Disraeli, 234 
Dissociation, 192 
Distance, psychical, 261 
Distnimtion and memory, 148 
„ of intelligence, 282 
Divergent association, 218 
Doll, on mental ratio, 290 
Dnnkwatrr, on mural judgment, 262 
Dnff, on mental ratio, 300 


bbbinghaus, 144, 151 
Ebbinghaui., on habit, 1 14 
„ rate of decay, 136 
Ecqiliory, 10 

Edndge-Grecn. on myopia, 45 
Educational values, 247 
Eideuc image, 81 
Eluabethan poetry, 263 
Emotion and image, 90 
EmoUoual suggestion, 199 
Empathy, 252, 264 
Endocrine glands, 340 
„ in fatigue, 329 
Energy fund, theory of, 317, 342 
Engram, 10, 14 
Environment and fatigue, 332 
Epistemology, 38 
Eppnght, on lime curve, 136 
Ergograph, 345 
Erogenous zones, 237 
Ethos of School, 216 
Eurhythmies, 273 
Extroverts, 254 


facilitation and interference, 179 
failures in reprodnction, 219 
Fatigue and attention, 349 
,, and environment, 332 
,, and gtycosnna, 330 
,, and reaction-times, 344 
„ and rhythm, 349 
„ and sensoiy acmty, 343 
„ due to toxins, 33 1 
„ effect of, 352 
„ forms of, 326 


in nersres, 330 

in reflexes, 357 

in school children, 348, 350 

law of, 339 

loss of control in, 346 

measurement of, 341, 342 

of eye'; 3S3 , , 

psychological factors, 334 

resistance, 354 


„ tests, conditions for, 347 
,, theory of, 355, 358 
„ two phases of, 336 
faults in reproduction, 219 
fear in children, 223 
Flexion reflex, 356 
Forgetting, 152 

„ and the uncoosaous, 229 
Formal education, 165 
Forster, 98 
Free association, 217 


Freud, S., 3, 231 
„ nature of mind, 2 
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Fiend, S., on eomplexe*, 3*4 
,, on forgetting, 153 
„ on pleunre pnnaple, 333 
,, on leznal unpolje, 334 
,, on eabluiHUton, 335 
„ on the censor, 3 
Froebel, 35 
Funcuon, 338 
,, and stroctore, 143, 15S 
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Galton, F., 81 
„ on fotigue, 337, 3SS 
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„ on imagay, 75 
,, on reaction times, 345 
,, on word associaUon, 217 
General ability, 313 
„ capacity, 184 
,, intelligence, 314 
Gem-plasm, 19 
Gestalt, 3, 133 
,, theory, 15, 126, 183 
Gul gmdes, 336 
Glancon, 164 
Glycogen, 339 
GonnM's “Faust,” 265 
Grading, 214 
Grasping reflex, 107 
Green, J A,, on mental tests, 311 
Group tests, 303 

„ administrative entena, 304 
,, psychological criteria, 304 
„ samples of, 323 
„ uses of, 306 
Growth of habit, 134 
Gymnastics, 343 

Habit, 16 

„ and memory, 147 
,, and moraU, 241 
„ and progress, 103 
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Handel, 106 
Hardy, T., 154 
,, on novels, 348 
„ the “ Dynasts,” 250 
Harter, curve of progress, 1 13, 118 
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Heme, 98, 357 
Herbart, on apperception, 56 
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,, university degrees, 37 
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Honour m schooltoys, 201 
Hormones, 340 
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Huey, on reading rate, 52 
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Hy]mosis, 1^ 

Ideals, 187 

Identities, subjective and objective, 173 
Illumination, 49 
„ and fatigue, 353 
Image, distinct from sensation, 79 
Imageless thought, 93 
Imagery and ability, 78 
,, and activity, M 
,, and emotion, 90 
,, and funcuon, 85 
,, distnbuUon of, 77 
„ m learning, 97 
,, of children, 86 
,, schema, 100 
,, varieties of, 83 
,, vividness, etc., 76 
Images and conflict, 93 
Imitation, 128 

Impersonal suggestion, so-called, 199 
Impulse, 104 
„ Bcquir^, 109 
,, conative, 107 
Individnid tests, samples of, 333 
Infantile sexnab^, 334 
Infenority complex, 235 
„ sense of, 225 
Innate v. Inherited, 33 
Inner assoaations, 230 
Inner speech, 54 
Insight in imitaUon, 131 
Insight into relations, 1 86 
Instinct, 33 

Instinct contrasted with habit, 116 
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Initmct of commimicmtioa, 105 
Instincts V. Ideals, 241 
Integration of ideas, 213 
Intelleetnal growth, law of, 294 
Intelligence and sensory acuity, 276 
,, Binet’s definition, 277 
,, definition of, 312 
„ distnbntion of, 302 
,, quotient, 280 
Interest and association, 219 
,, and memory, 145, 152 
Introverts, 254 
Inverts, 234 
Itard, 37, 274 


Lloyd Morgan, C, on memory, 160 
Locke, 35 

„ on associa t io n , 8 
„ on faculties, 5 
„ on mental discipli n e, 165 
„ Themghts ceHctrmnf EducMtim, 
16s 

London revision of Binet tests, 283 
Lyon, D. O , on memory, I44f <47 


McDongall, W., 14 
„ active and passive learning, 1 18 
,, mental structure, 13 
„ on impulse, 108 


Taensch, on eidetic images, 81 
James, W., mental diseiphne, 168 
,, on memory, 162 
,, on pieperception, 59 
,, on retentiveoess, 120, 159 
,, on similarity, 250 
„ on types, 254 
,, on voluntary attention, 357 
,, the stream of consaoosness, 15 
Tavid, on eye movements, 51 
Judd, C. H , on training, 180 
Jung, C. G , 219, 220 
,, complex detection, 224 
„ on typ^ 253 
,, on word association, 218 
Juvenile delinquency, 288 


Kant, 6 

Keatinge, M. W , on method, 214 
Keller, H., 36, 105, 276 
Kimesthenc imagery, varieties, 83 
Kiphng, 260 
KoJiler, 184, 185 
,, on imitation, 130 
,, on insight, 183 
Kraepelin, on fimgne, 336 


Lactic aad and fatigue, 330 
Lamarck, on heredity, 30 
Lambom, E A. G , 266 
„ on wnting verse, 267 
Lai^tude and fatigue, 328 
Lee, Vernon, 271 
Lability, eye strain, 49 
„ of type, 48 


„ on preperception, 59 
Liberal Arts, the seven, 247 
Libido, 234 

l^htiiig, direct and indurect, 50 
Literature, appreciation of, 263 
„ imageiy in, 268 


,, on retentiveness, 120 
“ Magic Flute,” 265 
Manual work, 94 
Marburg school, 81 
Manna, on association paths, I2j 
Masturbation, 239 
Materialistic complex, 223 
Mathematics in edncauon, 188 
Maturity and ability, 279 
„ and accuracy, 280 
,, deferred, 203 

Maxwell Garnett’s group factor, 319 
„ on intelligence, 317 
Meaning, 89, 91 
,, acquire, 54 
„ as content, 95 
,, as motor image, 94 
Memorising, entire and sectunal 
method, 151 

Memory and feeling-tone, 154 
,, and interest, 15a 
„ definiuon, 139 
„ distinct from habit, 140 
,, image, 66 
,, meaning of, 138 
,, rate of decay, 151 
,, subjective prrference, 136 
„ training of, 159 
Mental activity, $ 

„ age, 280, 287 
,, assimilation, 64 
,, atomism, 125 
„ chemistry, 7 
,, defectives, defined, 287 
discipline, 164 

„ disapline and relations, 186 
,, dispositions, II 
,, fiictors cntiased, 182 
,, growth, 290 

,, growth in English schools, 295 
,, growth, factors in, 298 
,, growth, uniform, 297 
,, heredity evidence, 24 
„ ratio, Ao 
„ ratio and ability, 28S 



INDEX 


378 

Mntal rauo, »nd heredilr, 30a 
„ ratio, consutency of, 3^1 1 
„ ratio, differences explained, 293 
„ ratio m canal boat cnildren, 2^ 
„ ratio m defectires, 390, 399 
„ rauo in posies, 399 
,, tests and fiitipie, 346 
„ tests and mental set, 310 
„ tests, criticisms of, 309 
„ tests, ongm of, 374 
„ tests, uses of, 374 
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„ TsriabiLty, 385 
Meta|dior, 350 

„ dead and alive, 351 
Method, relaUve, 214 
Meumann, 144 
„ on imagery, 98 
Meyer, on Ume curve, 136 
Mill, J. S., on associaUon, 8 
Milton, 352, 363 
Mind, associaUon theory, 6 
,, compartment theory, 2 
,, faculty theory, $ 

„ Gestalt theory, 15 
,, nature of, 1 
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„ the soul, 31 
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“ Monday effect,’* 333 
Montesson, 37 
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MoraUty and art, 263 
Motor images, in walking, 228 
Mnlcaster, on sense training, 35 
Muscio, B., on fitUgue, 335 
Muscular sense, 83 
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Myers, C S , on aesthetic types, 263 
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,, on memory, 157 
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Neurosis, symptoms of, 225 
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Organ inferiority, 335 
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Ods, A. S , group tests, 303 
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Paganim, 357 
Parsees, 31 
Pascal, 191 
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Pear, T H , on motor imagery, 84 
Pearson, K., 43 
„ on heredity, 35, 36 
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Pereira, J R., sense training, 35 
Pertalosn, 35, 87 
Peterson, j., on habit curves, 114 
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Pbynological fatigue, 327 
,, fiitigne, described, 329 
,, memory, 140, 142 
„ type, m aesthetics, 256 
Pifron, M , 88 
,, on habit, 1 16 
„ on imagery, 91 
,, rate of decay, 137 
Plasticity, 16 

“Plateaus,” tii, 127, 321 
Plato, 24, 168 
„ on habit, 104 
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human animal co-ordinates its impressions of the outside world ' — Times 
Literary Supplement 

Sex and Repression in Savage Society. By B Malinowski, 
Professor of Anthropology in the University of London, 
los 6d. net. 

‘ This work is a most important contnbution to anthropology and 
psychology, and it will be long before our text-books are brought up to the 
standard which is henceforth indispensable ’ — Saturday Review 

Social Life in the Animal World. By F Alverdes, Professor 
of Zoology in the University of Marburg los. 6d net 
‘ Most mteresting and useful He has collected a wealth of evidence on group 
psychology ’ — Manchester Guardian ’ Can legitimately be compared witii 
Kohler’s Mentality of Apes ’ — Nation ' We have learnt a great deal from 
his lucid analysis of the springs of animal behaviour ’ — Saturday Review 

The Psychology of Character. By. A A. Roback, Ph.D. 
Third edition, 21s. net. 

* He gives a most complete and admirable histoncal survey of the study of 
character, with an account of all the methods of approach and schools of 
thought Its comprehensiveness is little short of a miracle , but Dr 
Roback writes clearly and well , his book is as interesting as it is erudite ’ — 
New Statesman 

The Social Basis of Consciousness. By Tngant Burrow, 
M D , Ph.D. I 2 S. 6d. net. 

' A most important book He is not merely revoltmg against the schema- 
tism of Freud and his pupils He brmgs something of very great hope for 
the solution of human incompatibihtiea Psycho-analysis already attacks 
problems of culture, rehgion, pbhtics But Dr Burrow's book seems to 
promise a wider outlook upon our common life ' — New Statesman 
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The Effects of Music. Edited by Max Schoen. 15s. net. 

* The results of sncb studies as this confirm the observations of experience, 
and enable us to hold with much greater confidence views about such things 
as the durabihty of good music compared with bad ' — Ttmes Literary 
Supplement ' The facts m ar s h a l led are of interest to all music-lovers, and 
particularly so to musicians ‘ — Musical Mirror 

The Analysis of Matter. By Bertrand Russell, F R.S 21s. 
net. 

* Of the first importance not only for philosophers and physicists but for 
the general reader too The first of its three parts suppUes a statement 
and mterpretation of the doctnne of relativity and of the quantum theory, 
done with his habitual uncanny lucidity (and humour), as is mdeed the 
rest of the book.' — Manchester Guardian ' His present brilliant book is 
candid and stimulating and, for both its subject and its treatment, one of 
the best that Mr Russell has given us * — Times Literary Supplement 

Political Pluralism : a Study in Modem Political Theory By 
K. C. Hstao. los 6d. net. 

* He deals with the whole of the literature, considers Gierke, Duguit, 
Krabbe, Cole, the Webbs, and Laski, and reviews the relation of pluralistic 
thought to representative government, philosophy, law, and international 
relations There is no doubt that he has a grasp of his subj ect and breadth 
of view ’ — Yorkshire Post ‘ This is a very interesting book ’ — Mind 

The Neurotic Personality. By R G Gordon, M.D., D.Sc., 
F.R.C.P.Ed. los 6d. net. 

‘ Such knowledge as we have on the subject, coupled with well-founded 
speculation and presented with clanty and judgment, is ofiered to the 
reader m this investing book ’ — Times Literary Supplement ' A most 
excellent book, m which he pleads strongly for a rational viewpomt towards 
the psychoneuroses ’ — Nature 

Problems in Psychopathology. By T W. Mitchell, M.D. 
9s. net 

‘ A masterly and reasoned summary of Freud’s contribution to psychology 
He writes temperately on a controversial subject ' — Birmingham Post 
‘ When Dr Mitchell wntes anything we expect a bnlhant efiort, and we are 
not disappointed m this senes of lectures ’ — Nature 

Religious Conversion. By Sante de Sanctis, Professor of 
Psychology in the Umversity of Rome. 12s. 6d. net 

‘ He wntes pur^ as a psychologist, excluding all rehgious and metaphysical 
assumptions This being clearly understood, his astonishingly well- 
documented book will be found of great value ahke by those who do, and 
those who do not, diare his view of the psychic factors at work in conversion ' 
Daily News 

Judgment and Reasoning in the Child. By Jean Piaget, 
Professor at the University of Geneva. los. 6d. net. 

' His new book is further evidence of his cautious and mteresting work 
We recommend it to every student of child mentahty ’ — Spectator ‘ A 
mmute mvestigation of the mental processes of early childhood Dr Piaget 
seems to ns to underrate the importance of his mvestigations He makes 
some original contributions to logic ’ — Times Literary Supplement 
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Dialectic. By Mortimer J. Adler, Lecturer in Psychology, 
Columbia Umversity. los. 6d. net 
‘ It cancems itself with an analysis of the logical process involved in 
ardinary conversation when a conmct of opinion arises This enquiry into 
the essential implications of everyday discussion is of keen interest ' — 
Birmingham Post 

Possibility. By Scott Buchanan. los. 6d. net. 

' This IS an essay in philosophy, remarkably well written and attractive 
Vanous sorts of possibility, scientific, imaginative, and " absolute ’’ are 
distinguished In the course of amvmg at 1^ conclusion the author makes 
many challengmg statements which produce a book that many will find 
well worth reading ' — British Journal of Psychology 

The Technique of Controversy. By Boris B Bogoslovsky. 
I2S. 6d. net 

‘ We can only say that, m comparison with the orthodox treatise on logic, 
this book makes really profitable and even fascinatmg reading It is 
fresh and stimulatmg, and is in every respect worthy of a place in the 
important senes to which it belongs ’ — Journal of Education 

The Symbolic Process, and its Integration m Children. By 
John F. Markey, Ph.D. los. 6d. net. 

‘ He has collected an interestmg senes of statistics on such points as the 
composition of the childish vocabulary at vanous ages, the prevalence of 
personal pronouns, and so on His ment is that he insists throughout 
on the soaal character of the “ symbobc process ” ’ — Times Literary 
Supplement 

The Social Insects : their Origin and Evolution By William 
Morton Wheeler, ProfessorofEntomologyatHarvard University 
With 48 plates, ais net. 

' We have read no book [on the subject] which is up to the standard of 
excellence achieved here ' — Field ' The whole book is so crowded witli 
biological facts, satisfymg deductions, and philosophic comparisons that 
It commands attenbon, and an excellent index renders it a valuable book 
of reference ’ — Manchester Guardian 

How Animals Find Their Way About. By E. Rabaud, Pro- 
fessor of Experimental Biology m the University of Pans 
With diagrams, 7s 6d net. 

‘ A charming essay on one of the most interestmg problems m animal 
psychology ’ — Journal of Philosophical Studies ' No biologist or psychol- 
ogist can afford to ignore the cnbcally examined expenments which he 
describes m this book It is an honest attempt to explam mysteries, and 
as such has great value ' — Manchester Guardian 

Plato’s Theoiy of Ethics ; a Study of the Moral Cntenon and 
the Highest Good. By Professor R. C. Lodge. 21s net. 

' A long and systemabc treatise covering pracbcally the whole range of 
Plato’s philosophical thought, which yet owes httle to linguisbc exegesis, 
consbtutes a remarkable achievement It would be difficult to conceive 
of a work which, withm the same compass, would demonstrate more clearly 
that there is an organic whole justly known as Platonism which is internally 
coherent and eternally valuable ' — Times Literary Supplement 
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Contributions to Analytical Psychology. By C. G Jung. 
Dr. Med. , Zunch, author of ‘ Psychological Types Translated 
by H G. and Cary F. Baynes. i8s net 
' Taken as a whole, the book is extremely important and wiU farther 
consohdate his reputation as the most purely brilliant investigator that the 
psycho-analytical movement has produced ’ — Times Literary Supplement 

An Historical Introduction to Modem Psychology. By 
Gardner Murphy, Ph.D Third Edition, zis. net 
‘ That Dr Murphy should have been able to handle this mass of material 
in an easy and attractive way is a considerable achievement He has read 
widely and accurately, but his erudition is no burden to him His 
summaries are always lively and acute ' — Times Literary Supplement 

Emotions of Normal People. By WMtam Moulton Marston, 
Lecturer in Psychology in Columbia University. i8s net. 

‘ He IS an Amencan psychologist and neurologist whose work is quite un- 
known in this countiy He has wntten an important and danng book, a 
very stimulating book He has thrown down challenges which many may 
consider outrageous ' — Saturday Review 

The Child's Conception of the World. By Jean Ptaget, 
Professor at the University at Geneva 12s 6d net. 

* The child-mind has been largdy an untapped region Professor Piaget 
has made a senous and efiective dnve into this area, and has succeeded m 
marking in a considerable oudine of the actual facts They are of interest 
to all who want to understand children We know of no other source from 
which the same insight can be obtained ' — Manchester Guardian 

Colour and Colour Theories. By Chnstine Ladd-Frankhn. 

With 9 coloured plates, 12s 6d net. 

' This IS a collection of the various papers in which Mrs Ladd-Franklin has 
sot out her theory of colour-vision — one of the best-known attempts to 
make a consistent story out of this tangle of mysterious phenomena Her 
iheory is one of the most ingemous and comprehensive that has been put 
forwE^ ’ — Times Literary Supplement 

The Psychology of Philosophers. By Alexander Herzberg, 
PhD. los 6d. net. 

‘ It has been left for him to expound the points in which the psychology 
[of philosophers] appears to differ both from that of I'homme moyen sensuel 
and from that of men of gemus in other walks of life It may be admitted 
freely that he puts his case with engaging candour ’ — Times Literary 
Supplement 

Creative Imagination : Studies in the Psychology of Literature. 
By June E. Downey, Professor of Psychology in the University 
of Wyoming los. 6d. net. 

‘ This IS an altogether delightful book Her psychology is not oi the 
dissectmg-room type that destroys what it analyses The author’s own 
nroseh-co hivh litwry nii-lity while 'he hnn vs to her subject ongmahty 
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The Art of Interrogation. By E. R Hamilton, M.A., B.Sc., 
Lecturer m Education, University College of North Wales. 
Introduction by Professor C. Spearman, F.R.S ys. 6d. net. 

' His practical advice is of the utmost possible value, and bis book is to 
bo recommended not only to teachers but to all parents who take any 
mterest in the education of their children It sets out first principles with 
lucidity and fairness, and is stimulating ’ — Saturday Reinevu 

The Growth of Reason : a Study of Verbal Activity. By 
Frank Lortmer, Lecturer in Social Theory, Wellesley College, 
los. 6d. net. 

' a valuable book in which the relation of social to orgamc factors in thought 
development is traced, the argument being that while ammals may live 
well by instinct, and primitive commumties by culture patterns, civiliza- 
tion can live well only by symbols and logic ' — Lancet 

The Trauma of Birth. By Otto Rank los 6d. net 

‘ His thesis asserts that the neurotic patient is still shrinking from the pain 
of bis own birth This motive of the birth trauma Dr Rank follows m many 
anects, psychological, medical, and cultural He sees it as the root of 
rebgion, art, and philosophy There can be no doubt of the illumination 
which Dr Rank’s thesis can cast on the neurotic psyche ’ — Times Literary 
Supplement 

Biological Principles. By J. H Woodger, B.Sc , Reader m 
Biology in the Umvensity of London. 21s net 
‘ The task Mr Woodger has undertaken must have been very difficult and 
laborious, butbemay be congratulated on the result ’ — Manchester Guardian 
' No biologist who r^y wishes to face fundamental problems should omit 
to read it ’ — Nature 

Principles of Experimental Psychology. By H. Pteron, 
Professor at the Gjll^ge de France los 6d net. 

‘ Treatmg psychology as the science of reactions. Professor Pifom langes 
over the whole field m a masterly rfsom^ We do not know of any general 
work on the subject which is so completely modem m its outlook As an 
mtroduction to the whole subject bxs book appears to os very valuable ' 
Times Literary Supplement 

The Statistical Method in Economics and Political Science. 
By P Sargant Florence, M.A., Ph.D., Professor of Commerce 
m the Umversity of Birmmgham. 25s. net. 

' It sums up the work of all the best authorities, but most of it is the author’s 
own, IS fresh, original, stimulating, and written in that lucid style that one 
has been led to expect from Its breadth and thoroughness are 

remarkable, for it is very much more than a mere text-book on statistical 
method ’ — Nature 

Human Speech. By Sir Richard Paget, Bt., F.Inst P. With 
numerous illustrations. 255. net. 

’ There is a unique fascina tion about a really original piece of research The 
process of detectmg one of Nature’s secrets constitutes an adventure of the 
mind almost as thnlling to read as to expenence It is such an adventure 
that Sir Richard Paget describes ’The gist of the theory is that speech 
18 a gesture of the mouth, and more especially of the tongue We feel that 
we can hardly piaise it too highly ’ — Times Literary Supplement, 
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The Foundations of Geometry and Induction. By Jean 
Nicod. Introduction by Bertrand Russell, F.R.S i6s. net 

* Anyone on first reading these two essays might be tempted to underrate 
them, bnt further study would show him his mistake, and convmce him that 
the death of their author at the age of thirty has been a most serious loss 
to modem philosophy ’ — Journal of Phtlosophtcal Studies 

Pleasure and Instinct . a Study in the Psychology of Human 
Action. By A. H. B Allen 12s. 6d net. 

* An eminently dear and readable monograph on the much-discussed 
problem of the nature of pleasure and unpleasnre Smce this work 
amplifies some of the most important aqpects of general p^chology, the 
student will find it useful to read m conjunction with his text-book ’ — 
BrUtsh Medical Journal. 

History of Chinese Political Thought, durmg the early Tsm 
Period By Ltang Chi-Chao. With 2 portraits, los. 6d net. 
' For all his wide knowledge of non-Chinese pohtical s^tems and the breadth 
of his own opinions, he remained at he^ a Confncianist Armdst the 
drums and trumpets of the professional politicians, this great scholar's 
exposition of the pohtical foun^tions of the oldest dviluation m the world 
comes hke the deep note of some ancient temple bell * — Tunes Literary 
Supplement 

Five Types of Ethical Theory. By C D. Broad, LtU D , 
Lecturer at Trinity College, Cambridge. i6s. net. 

' A book on ethics by Dr Broad is bound to be welcome to all lovers of dear 
thought There is no branch of philosophical study which stands more m 
need of the special gifts which mark all his writings, great analytical acumen, 
eminent lucidity of thought and statement, serene detachment from 
irrelevant prejudices ’ — Mtnd 

The Nature of Life. By Eugenio Rtgnano, Professor of 
Philosophy in the University of Milan 7s. 6d. net 
' In this learnt and arresting study he has elabmted the arguments of 
those biologists who have seen m the activities of the simplest organisms 
purposive movements inspired by trial and error and foreshadowing the 
reasoning powers of the higher animals and man It is this pnrposiveness 
of hfe wUch distinguiahes it from all the morgamc processes ' — New 
Statesman. 

The MenUl Development of the Child. By Karl Buhler, 
Professor in the University of Vienna. 8s. 6d, net. 

' He summarizes in a masterly way all that we have really learned so far 
about the mental development of the child Few psychologists show a 
judgment so cool and so free from the bias of preconceived theories He 
takes ns with penetratmg comments through the silly age, the chimpanzee 
age, the age of the grabber, the toddler, the babbler ' — Times Literary 
Supplement 

The Child’s Conception of Physical Causality. By Jean 
Piaget, Professor at the University of Geneva 12s 6d net. 
‘ Devdops further his valuable work Here he endeavours to arrive at 
some idea of the child's notions of the reasons behind movement, and hence 
to consider its primitive system of physics His results are likely to prove 
useful m the study of the psychologicsd history of the human race, and in 
the understanding of pnmitrve peoples, as well as that of the child His 
method is admirable ’ — Saturday Review 
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Integrative Psychology: a Study of Unit Response. By 
WiUtam M. Marston, C. Daly Ktng, and Ehzabeth H. Marston. 
2IS net 

‘ Here is a danng attempt to explam personality in terms of physiology 
It might seem that in such an attempt the authors must have slight^ 
personahty It is found, however, that they have magnified its importance 
To deal adequately with the long and admirably co-ordinated argument 
of this book IS impossible, and it must suffice to refer all who desire that 
psychology shall be placed on a scientific basis to the book itself ' — Saturday 
Remew 

Eidetic Imagery, and the T3rp)ological Method. By E. R 
Jaensch, Professor in the University of Marburg. 7s. 6d net 
‘ While the work of Professor Jaensch is well-known to psychologists and 
educationalists, it is too little known to physicians An excellent translation 
recently published leaves no excuse for ignorance of a subject as important 
as it IS interesting The author epitomizes much of the recen 1 

work on these fascmatmg topics * — Lancet 

The Laws of Feeling. By F Paulhan Translated by C. K. 
Ogden. los 6d net. 

* It IS strange that so important a contribution to our knowledge of feeling 
and emotion should have sufiered neglect The main thesis that the author 
advances is that all feehng, even pleasure and pain, and all emotion are due 
to the arrest of tendenaes ’ — Saturday Review 

The Psychology of Intelligence and Will. By H G Wyatt 
i2s 6a net. 

* Its value lies, not merely in the analysis of vohtional consciousness and the 
defimte relation of will-process in its highest form of free imtiative to the 
capacity for relational thinking in its most creative aspect, but in the 
reason^ challenge which it makes to all forms of mechanise psychology ' 
— Journal of PhtlosophtcaJ Studies 

The Concentric Method, m the Diagnosis of the Psycho- 
neurotic. By M. Latgnd-Lavasttne, Associate-Professor of 
the Pans Medical Faculty With 8 illustrations los 6d net. 

' This book emphasizes the physiological aspects of the psychoneuroses 
which are liable to be overlooked or altogether neglected, and it will certainly 
be read with advantage by those concerned with the treatment of psycho- 
neuiotic patients ’ — Bntish Medical Journal 

The Foundations of Mathematics and other logical Essays 
By F P Ramsey Edited by R B. Brattkwatte, 
Fellow of King’s College, Cambndge. Preface by G. E Moore, 
LtU D , Professor of Mental Philosophy and Logic in the 
University of Cambridge. 15s. net. 

‘ His work on mathematical logic seems to me the most important that has 
^peared smee Wittgenstein’s Tractatus Logico-Philosophicus ' — Bertrand 
Russell, in Mind * 1 recommend it as bemg at once more excitmg and more 
fruitful than the more sustamedtheonzmg of maturer philosophers ' — Granta 

The Philosophy of the Unconscious. By E von Hartmann 
Introduction hy C K Ogden 15s net. 

' The repnnt of so famous a brok m a cheap and accessible medium is a 
boon which should not be accepted ungraciously Mr Ogden contributes 
a short but suggestive mtroduction ' — Tunes Literary Supplement 
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The Psychology of Men of Genius. By E Kretschmer, 
Professor m the University of Marburg. With 42 plates, 15s. net. 
‘ We are grateful for a deeply interesting and illuminating survey of the 
problem ' — Journal of Neurology ‘ A fascinatmg study which illuminates 
on almost every page some new comer of biographical history Much 
learning is used, and instead of writing many b^ks the author has con- 
central^ a life-time of study mto one ' — Morning Post 

Outlines of the History of Greek Philosophy. By 
E Zeller Thirteenth Edition completely revisM by Dr 
W Nestle 15s net 

‘ This new edition of a classical work on the history of philosophy will be 
of great use to the student and not less as a handy manual to the sj^cialists 
We find masterly essays on the pre-socratic thinkers, a succmct review of 
Platonic and Aiistotdian philosophy, with a clear survey of Hellenistic 
and Roman philosophers and Neo-platonism ’ — Philosopher 

The Primitive Mind and Modern Civilization. By 
C. R Aldnch. Introduction by B Maltnowskt, Professor of 
Anthropology in the University of London Foreword by 
C G Jung I2S 6d. net 

■ He has tried to show how far the psychology of the savage is alive and 
operative in modem civilization, and to offer adequate psychological 
explanations of manners and customs seemingly irrational or superstitious 
He develops his thesis with mgenuity and a wide knowledge of the vast 
literature ‘ — News-Chronicle 

The Psychology of Children's Drawings, from theFirst Stroke 
to the Coloured Drawing By Helga Eng With 8 coloured 
plates and numerous line illustrations, 12s 6d. net 
* The first part of the book is data, the detailed description of a single child's 
drawings ftom the age of ten months to eight years, with many excellent 
reproductions of the original sketches In the second part Dr Eng discusses 
these stages more fully and traces their development and psychology This 
IS the most valuable contribution of her book ’ — Manchester Guardian 
The Theory of Legislation By Jeremy Bentham Edited, with 
an Introduction and Notes by C. K. Ogden 7s 6d net 
‘ Emphatically a book that every political student should possess and ke^ 
for constant reference ’ — Everyman ‘ A handsome edition of one of the 
great classics of social science ’ — Literary Guide ‘ This book is cordially 
recommended to the legal profession ’ — Law Journal 
Invention and the Unconseious. By J. M Monitnasson. 
Translated, with an Introduction, by iJr. H. Stafford Hatjield. 
15s net 

‘ His informative and stimulatmg essay, m which he first examines many 
discoveries in the scientific and mechamcal field, and then considers 
generally how the unconscious mind may brmg mventions to birth ’ — 
Discovery 

The Mind and its Body : the Foundations of Psychology. By 
Charles Fox, Lecturer on Education m the University of Cam- 
bridge los. 6d net. 

‘ The wholefieldofpsychologyisreviewedwithcandour It will lead many 
to review their basic concepts and some to reahze that psychology has 
somethmg to add to our understandmg of the workmgs of the body ' — 
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The Social Life of Monkeys and Apes. By S. Zuckerman, 
Anatomist to the Zoologic^ Society of London With 24 
plates. 15s. net. 

' This remarkable book discusses monkey sociology m general, and that of 
the Zoo Monkey Hill m parbcnlar The clear white light of truth which 
Dr. Zuckerman's tireless research throws upon the latter Is particularly 
welcome This is a notable book, the result of long observation and sound 
reasoning ' — E G Boulenger, m Daily Telegraph ‘ A graphic and frank 
account of the amanng doings of the baboons he watched It is no exag- 
geration to claim that the book marks the beginning of a new epoch m the 
study of a subject which is the essential foundation of the biological approach 
to sociology ’ — Professor G EUiot Smith, F R S , in Sunday Times 

The Development of the Sexual Impulses. By R. E. Money- 
Kyrle, author of The Meaning of Sacrifice. los. 6d. net. 

' Dr. Money-Kyrle has developied his theme with exceptional insight and 
sense of proportion Students who wish to know what psycho-analysis 
really imphes, and what an impressive theoretical structure it has built up, 
could haidly^d a more stimulating mtroduction to Freud's own writings 
than Dr Money-Kyrle’s book ' — Tunes Literary Supplement 

Constitution-Types in Delinquency. By W. A. Wtllemse, 
Lecturer in Psychology at the University of Pretona With 
32 plates, 15s. net. 

■ A valuable book which students of dehnquency cannot afford to ignore ’ 
— Times Literary Supplement ' A great deal of valuable material for the 
cnnunologist ' — Brain 

Mencius on the Mind By I A Richards, author of 
Principles of Literary Criticism los. 6d. net. 

‘ His very mterestmg and suggestive book He takes certam passages 
from Mencius and attempts a literal rendenng, as an mtroduction to his 
general theme, the difiSculty of translation It well deserves readmg by all 
mterested m relations between East and West ' — New Statesman 

The Sciences of Man in the Making. By Professor E. A . 
Kirkpatrick. 15s. net. 

‘ Introduces the reader to scientific method and to the pomts of view of 
anthropology and ethnology, of physiology and hygiene, of eugemcs and 
euthenics, of economic and pchtical science, of individual and social 
psychology, of sociology and education, of rehgion and ethics Should be 
mterestmg to a wide public ’ — Journal oj Education 

The Psychology of Consciousness. By C. Daly King. 

Introduction by ZJr W M Marston 12s 6d net. 

Consciousness is not an accidental by-prodnct of human hfe, but rather 
constitutes the chief goal of hvmg The degree of completeness of con- 
sciousness, as distinguished from such criteria as happmess or pleasure, is 
the one vahd measure of normalcy that we possess 

The Psychology of Animals, m Relation to Human Psychology 
By F. Alverdes, Professor of Zoology, University of Marburg. 
9s net 

Shows how the psychological attitude to 
guide experiment, arguing that animal 1 
human minds 


animal behaviour may be used to 
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Ethical Relativity. By £..4. Westermarck, Ph D , Hon LL.D , 

author of A History of Human Marriage 12s. 6d. net. 

‘ This very important work It is of great advantage to have his 

theoretical doctrme m this sqiarate and considered form In these days it 
IS a refreshment to have a writer who attempts to throw light on right and 
wrong and good by tracing them back to their ongm Psychology and 
anthropology may give us vital and hopeful knowledge about the nature of 
morals ' — S Ai.bxand£K, O M , m Manchester Guardian 

The ^irit of Language m Civihzation. By K Vossler 
I2S. 6 d net 

Develops a profound philosophy of language, based on a distinction between 
the inner language form (mdividual and racial) and the outer language 
form (univers^) 

The MoralJud^ment of the Child. By Jean Ptaget, Professor 
at the University of Geneva 12s 6d net. 

This book will appeal to an even wider circle of readers than his previous 
studies How children think about behaviour is now mvestigated — ^what 
ideas they form of right and wrong, of justice, of pumshment, and of fairness 
in their own games 

The Gestalt Theory, and the Problem of Configuration. By 
Bruno Petermann lUustrated, 15s net 
The importance of the gestalt theory m contemporary psychology cannot 
be gainsaid Dr Petenuann’s book reviews the whole subject, both the 
theoretical enunciations and the experimental researches of Wertheimer, 
Kofika, K6hlcr, and their colleagues 

The Theory of Fictions. By Jeremy Bentham Edited, with 
an Introduction and Notes, by C K Ogden r2s 6d net 
A study of fictional influences in every branch of thought, anticipating 
the enrtre philosophy of ' As If ’ and many of the findings of modem 
linguistic psychology 


NEARLY READY 

The Nature of Learning. By George Humphrey, M A , Ph D , 
Professor of Philosophy m Queen’s University, Kingston 
Canada About 15s net 

The Dynamics of Education. By Hilda Taba Introduction 
hyW H Kilpatrick, Professor at Columbia Umversity About 
I2S fid net. 

The Individual and the Community: a Histoncal Analysis 
of the Motivatmg Factors of Social Conduct. By Wen Kwei 
Liao, M A , Ph D. About 15s net 
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The Nature of Mathematics . . Max Black 

The Psychology of Speech Defects . S M. Sttnchfield 

The Turbulent Child . . M Wallon 
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